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more power with less fuel 








over longer periods 








between 
overhauls 


Yo your engines are diesel, gas or dual- 


fuel, lubrication with famous Texaco Ursa Oils will 
assure clean, dependable performance, minimum 
wear, low fuel consumption and reduced mainte- 
nance costs. 

Texaco Ursa Oils are made in a complete line to 
meet the requirements of all engines and fuels. They 
have extraordinary resistance to oxidation and stand 
up under heat and pressure. They keep engines free 
from:-sludge and harmful deposits . assure free 
rings for full compression and complete combustion, 
Leading engine builders approve Texaco Ursa Oils 


and operators everywhere use them. In fact 


For over 20 years, more stationary 
diesel h.p. in the U. S. has been lubricated 


with Texaco than with any other brand. 


Let a Texaco Lubrication Engineer give you all the 
facts. Just call the nearest of the more than 2,000 


Texaco Distributing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, New 


York 17, N y 


RS ro} | FOR ALL DIESEL, GAS 
U A AND DUAL-FUEL ENGINES 
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New 7,700 HP Enterprise RV is 20% shorter, 30% less weight than conventiona! 16-cylinder diesels of equal powe 


Enterprise announces the new 16-cylinder RV diesel 
—World’s smallest 7,700 HP engine 


It is a pleasure to present this Enterprise engine—the newest in our line of dependabk 
diesels. The many features and economies of the Enterprise RV make it extremely 
attractive to users of high horsepower engines—both marine and stationary 


Arthur W. Ostrander, General Sales Manager 


Here at last is a turbocharged V-type, heavy-duty engine Vital statistics of Enterprise RV: 


specifically developed to produce more horsepower in a smaller unit Type: 4-cycle, 12 or 16 cylinders, 17” bore by 21” stroke 
dependably and continuously 


Rating: To 7,700 BHP at 400 rpm. Piston speed: 700-1,400 fpm 
For marine installations this means more payload space, greater Dimensions: 26’ 4” long, 9’ 4” wide, 12/1” high 
tonnage capacity than ever before. For electric power generation 


Weight: (less flywheel) 189,100 Ib 
in municipal or industrial plants, and as power for pumping oil, 


Fuel: Diesel, dual fuel, tri-fuel, spark ignited gas 
gas or water, the reduced costs of foundations, installation, opera 


tion and maintenance make the RV even more attractive to engineers Enterprise welcomes your inquiries. Why not plan 


and owners now to get the complete story? Call or write today, 


or use the handy coupon 
Diesel, dual fuel, tri-fuel, spark ignition 


Ihe RV can be operated as a diesel, dual fuel, tri-fuel, or spark 
ignited gas engine. Its low operating costs on diesel fuel can be cut 
even further when residual fuels are used. This is “workhorse” power 


at its dependable best. Thousands of continuous, uninterrupted hours 


without shutdown are characteristic of the RV's slow-speed operation EIN if ERPRISE 


Less bulk makes installation easier, servicing simpler. RV mainte- 
. — , ENTERPRISE ENGINE & MACHINERY CO 
nance doesn't require major disassembly, either 


Subsidiary of General Metals Corporation 


All working parts 


are accessible for service from the outside. So overhaul costs are 


k ‘ | tn 2 ; ; yet , i t ‘ fi f Boston Chicago Des Moines Fort Worth Huntington 
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How the exclusive Enterprise turbocharged V-block design 
packs more heavy-duty horsepower into less space, less weight 


Connecting rod design 
cuts engine length 20 


The master-and-link articulated cor 

nec ting rod permits opposite « ylinders 
in the V to lie in the same plane 
Weight-to-horsepower ratio is reduced 
to only 25 |b. per HP some 30%, 


less than conventional units 


Completely accessible 
easy to service 


The master connecting rod features a 
rack-tooth joint for quick and easy 
removal of the entire assembly. Simply 
release Six clamping bolts and with 
draw con rod and piston throug! 


cylinder liner 


For practicality in manufacture, shipment, installation and maintenance 
the RV engine frame is built in four pieces base (1), crankcase (2) and 
two identical cylinder blocks (3 & 4), all of quality-controlled cast iron 


for maximum strength and rigidity 


SPECIFIC FUEL CONSUMPTION AND EXHAUST TEMPERATURE 
versus BRAKE MEAN EFFECTIVE PRESSURE 


ENGINE MODEL RV-16 TURBOCHARGED 


360 km 


300 RPM 


The high performance standards achieved by the & 
Enterprise RV-16 turbocharged engine are shown 
or the curve at right Tests are made under stand 


ard conditions on the 10,000 HP capacity hy BMEP — PSI. 


draulic dynamometer specially built for this new 


270 40 60 «680 «6100 «#6120 «(140 


high horsepower engine series 


Enterprise Engine & Machinery Co. 
18th and Florida Streets, San Francisco 10, Calif 
Send coupon today 
” lam interested in Marine Stationary applicatior 
for full details Please send me your new literature on Enterprise RV engines 


Have your representative call 


ENGINES 4 


Cc 
18th and Florida Streets, San Francisco 10, California = 


Address 


Jacksonville Konsos City Los Angeles Minneapolis 


Seattle St. Lovis Tulse Washington, 0. City 
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Single-Stage or Three-Stage 
Torque 


Single-Stage Torque Converter 


The answer to this question 
depends largely upon the character- 
istics of the equipment you manufac- 
ture or use and the jobs it is required 
to do, Naturally, many factors must 
be known before any engineering de- 
partment can be expected to make 
recommendations. 

Generally speaking, however, 
when it is desired to have minimum 
pulldown from governed engine 
speed with maximum power output 
over a wide range—and to produce 
high torque ratios for hoisting or 
heavily loaded vehicles, a three-stage 
torque converter, with torque multi- 
plication up to six times, may be most 
desirable. On the other hand, where 
mild torque conversion is required, 
as in certain types of vehicles and 


in other industrial equipment -a 


4 


single-stage converter may be the 
best che ric e. 

Now, for the first time, you can 
benefit from the unbiased recommen- 
dations of one manufacturer in choos- 
ing a torque converter—single-stage 
or three-stage — with the exact ca- 
pacity and torque transmission char- 
acteristics to give your equipment 
maximum efficiency. 

The Twin Disc Clutch Company’s 
new line of single-stage torque con- 
verters—now available in the 1500 
Series—complements its time-tested, 
universally accepted line of three- 
stage units. Single-stage or three- 
stage-—from 30 to 1000 hp—you can 
depend on Twin Disc Torque Con- 
verters to give your equipment better 
performance ... less downtime ... 


and greater earning potential. 


Converters ? 


Three-Stage Torque Converter 


In addition to offering the most 
com plete the most versatile line 
of industrial torque converters avail- 
able, Twin Disc manufactures fluid 
couplings in a wide range of sizes for 
engines and motors from 9 to 850 
hp, and friction clutches for applica- 
tions from fractional to 1050 hp. 

Since 1918, Twin Disc has special- 
ized in designing, building and ap 
plying more efficient methods of 
power transmission and today is 
the world’s largest manufacturer of 
friction and fluid drives for powe red 
equipment. For dependable power 
transmission to your diesel powered 
machinery, standardize on Twin Dis 
for your com plete line. 

TWIN DISC CLUTCH COMPANY 
Racine, Wisconsin 


Hydraulic Division, Rockford, Illinois 
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Dredge ‘Port Arthur’ 





2” FUEL SAVING! 


NORDBERG 2800-H. P. DIESEL 


WITH Chemolie7 


INJECTION EQUIPMENT 


When the sixteen-year-old dredge “Port Arthur” was 
modernized with the installation of a new 2800-h.p. 
Nordberg Supairthermal® V type Diesel with Bendix* 
fuel injection equipment, a number of very amazing 
results occurred. 

During an early major assignment, pumping produc- 
tion was increased 64 percent. Production per gallon of 
fuel jumped from 7 to 12.3 cu. yds. per gal., a saving of 
75.7 percent. In addition, the new 16 cylinder engine 
supplies 1050 more horsepower at the pump and pro 
vides the Port 


50,000 cubie yards per day. 


Arthur with a maximum capacity of 
There is no question about it—eflicient, new equip- 
ment pays off in a big way. And there is no question 
about the choice of Bendix injection equipment for 
dependable, economical operation, 

That’s why so many leading diesel manufacturers 
Bendix for their fuel 


specify injection equipment 


requirements. *REG 5. PAT. OFF 


SCINTILLA DIVISION OF BENDIX AVIATION CORPORATION 
SIDNEY, N. ¥ 


Export Sales and Service: Bendix international Division, 205 East 42nd St, New York 17, N.Y 


 Gondie” 


AVIATION CORPORATION 


SCINTILLA 
DIVISION 
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began in 1948 to build air-cooled diese! engines in lorge series 
7 yeors ofter, in 1955, the oldest engine manufacturers in the 
world had built and sold 150.000 air-cooled DEUTZ diesel engines 
totalling 7.5 Million B.H.P. These equipment engines are used all 
over the world for every kind of application. DEUTZ builds air-cooled 
1 to 12-cylinder diesel engines with on output range from 5 to 
250 B.H.P. for road vehicles, rail vehicles, water craft, working 
machines in all fields of application, generator sets for stationary 
ond mobile electric and power plants 


KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 
GERMANY 


U. S. REPRESENTATIVE: DIESEL ENERGY CORPORATION, 62 BEAVER STREET, NEW YORK 4. N.Y 
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ALLISON TAKES ANOTHER 
IN POWER TRANSMISSION 


New “‘FourSpeed” Torqmatic Drive boosts 
vastly increasing hauling ability both 


Re 


we. Ot a4 
so ee ; , 

Buin for the big jobs — that’s the story behind 

the new Allison ‘“FourSpeed” TORQMATIC DRIVE, 


With its 350 horsepower rating, this TORQMATIC 
Converter-Transmission team has the brawn and 
heft to take the biggest loads and toughest hills, 
like a breeze, 

The TORQMATIC Converter provides silken smooth- 
ness during starts and speed changes — the 
automatic lock-up drive provides big fuel savings 
during extended runs, and speeds hauling cycles 
on every road over any terrain. 

This quick-shift TORQMATIC Transmission has the 
driving ease that makes the biggest off-highway 
trucks and scrapers handle like a driver’s dream 
come true, 

And with the built-in Torq@mMatic Brake 


(optional), it’s got a big extra margin of safety. 


. a aaa a 
oe 


b meal an 
or, , wen , - % m 


Many leading manufacturers of scrapers and off- 
highway trucks are planning to install this new 
“FourSpeed” TORQMATIC DRIVE to increase the 


performance standards of their equipment. 


And the reason for the tremendous interest in this 
newest of all TORQMATIC DRIVES is simple. 


It’s the only he avy-duty CONVE rte r-fran: mission 
team with an automatic lock-up drive ; quick- 
shift range selection and TORQMATIC Brake in 
one compact unit that is easy to install, free 
of troublesome piping and other miscellaneous 


accessories, 


For full details on the great new Allison ‘“Four- 
Speed” TORQMATIC DRIVE in the equipment you 
buy or build, write Allison Division of General 
Motors, Box 8948, Indianapolis 6, Indiana. 
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DE LAVAL double diesel oulpul without 


eo ee 
TURBOCHARGERS 





increasing thermal loading 





A Nordberg Supairthermal 3550 hp, 16-cylinder gas engine 
is turbocharged by a De Laval B-13 high pressure 
gas engine-gear set is driving a De Laval centrifugal ga 


pipeline compresso: 


De Laval 
High Pressure 


ee } : - 

Turboc wargers utilizing a radically new design 
principle, can double the output of heavy-duty diesel, gas and dual- 
fuel engines without increasing thermal loading. @ As a result 
of the exclusive Monorotor construction, De Laval turboe hargers 
offer pressure ratios of 3:1 as well as far higher compressor and 
turbine efficiencies than those found in conventional turbocharger Write for DeLoval Bulletin 
systems, De Laval units are self adjusting to engine loads, can be used 8000 giving comprehensive curves 


on 4- and 2-cycle engines. Other Monorotor advantages are and flow range diagrams 





exceptional simplicity and light weight. 


Turbocha rgers 
LAVAL STEAM TURBINE COMPANY 


890 Nottingham Way, Trenton 2, New Jersey 





The dirt 
you dont see 
is the problem 


Le-Tourneau-Westinghouse Adams ‘660 Grader, powered by 150 H. P. Diesel Engine 


Dry Type Micronic’ Air Filtration solves it 


rhe tons of dirt this grader moves in a day don't clements save time and effort in servicing, too 
give it any trouble at all. But just let a little of the Elements can be replaced in one-tenth the time 
dirt that’s drawn in with the air intake get through and with one-tenth the effort — needed to service 
to the engine and it'll stop dead in its tracks. That's other types 


why efficient air filtration is so vital to the operation 


Purolator Catalog C-56 tain 
of this equipment .. . why engine and equipment talog Al woameane 


hapter “Facts about engine ; t 
manufacturers have accepted PurOlator’s new Dry es Fac a a ee 


I'ype Micronic” Air Filter as the most efficient yet can help you prolong engine life and reduce 1 
bills. Send for your free copy toda Addr 


Dept. D9-911 


developed 


Whether your engine is idling or revving at top 
speed, this new Purolator Air Filter removes 99% FILTRATION FOR EVERY KNOWN FLUID 


of all contaminants. That makes it virtually impo 


sible for harmful abrasives to get into the precision Pp U R O LATO R 


parts of the engine no matter how dirty the job 


PRODUCTS, INC. 


or where you're working. The Dry Type Micronic RAHWAY, NEW JERSEY 
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MARINE DIESEL ENGINES 
UP TO 2,000 H.P. 


For coastal shipping and trans- 
continental service for single, 
double and 4 engine propulsion 
units 

The type M 582 engines are equip- 
ped with light alloy pistons for 
better heat dissipation. 

9 and 10 cylinder engines—upper 
picture—have parted cylinder 
blocks and two-parted crank- 
shafts. All components are amply 
dimensioned for heavy duty. 


Special leaflets on request 


MASCHINENBAU KIEL AKTIENGESELLSCHAFT 


\2 GERMANY September, 1956 





whether 
you 
think 
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of 
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Thrust 


The history of Wyman-Gordon’s 
contribution to aircraft progress 
dates from the inception 

of the “flying machine”. 

The jet age is now calling 

on the unparalleled resources 

of Wyman-Gordon, which include 
the widest range of hammer and 
press equipment and the greatest 
technical know-how in the industry. 
Larger and more intricate 

forgings than heretofore available of 
aluminum and magnesium are being 
produced on presses up to 50,000 ton 
capacity, and giant hammers are 
fulfilling the growing need for 
forgings of titanium, high density 
materials or so-called super alloys. 
Now, as for nearly 75 years, 

there is no substitute for 
Wyman-Gordon experience and ability 
for — Keeping Ahead of Progress. 


The crankshaft is the backbone of the piston 
type engine. Illustrated above is the crankshaft 
forging for the most powerful piston-type air- 
craft engine ever produced. 


At the bottom left is a turbine disc forging made 
from high density heat resisting alloy, and 
next to it is a titanium compressor wheel 
forging for two of the most powerful jet engines 
yet produced, 


~ WYMAN-GORDON COMPANY 


FORGINGS OF 
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ALUMINUM @® MAGNESIUM @ STEEL ®© TITANIUM 
WORCESTER 1, MASSACHUSETTS 


ILLINO?S . DETROIT, MICHIGAN 
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After 30,000 hours Koppers Piston Rings 
still maintain ‘“‘excellent’’ compression 


At the Neodesha Municipal Power Plant, Neodesha, 
Kansas, Koppers Piston Rings are an important part of 
the 1750 bhp. Nordberg Duafuel Engine illustrated 
above. After 40,000 hours of operation the pistons on 
this engine have never been pulled, and compression is 
still excellent, [It is interesting to note that this Nord- 
berg Engine, equipped with Koppers Piston Rings, has 


been in operation over 98°) of the time—and carries 


about 90° of the plant load. 

Koppers has widely experienced engineers and exten- 
sive manufacturing facilities which combined can fill 
the most difficult of piston ring requirements. Next time 
you are concerned with piston rings or sealing rings, 
whether in replacement or new installations—in en 
gines large or small—call on Koppers. Never any obli- 


gation, of course. For more information, mail coupon. 


AMERICAN HAMMERED 


KOPPERS COMPANY, INC., Piston Ring and Seal Dept., '399 Hamburg Street, Baltimore 3, Md. 


METAL PRODUCTS DiviSION - 
COMPANY, INC. « 
This Koppers Division also supplies industry 
Ae 


KOPPERS 
Baltimore, Maryland 


with 
Fast's ymaster Fans 


Koppers 
Electrostatic Precipitators and Gas Apporatus 


Couplings, 


Engineered Products Sold with Service 
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How RPM DELO Oil R.R. prevents 
wear, corrosion, oxidation 


STANDARD OIL COMPANY OF CALIFORNIA, Sen Francisco 20 + STANDARD OIL COMPANY OF TEXAS, i Paso 
THE CALIFORNIA OIL COMPANY, Perth Amboy, New Jersey + THE CALIFORNIA COMPANY, Denver 1, Colorado 
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A cutaway view ot a National Torque Converter, 
showing simplicity of design, ruggedness of con- 
struction, and the high quality of fabricated parts 


























It’s rugeed...it’s durable...it’s dependable... 


it’s a NATIONAL Torque Converter 


The simple, rugged design of National ‘Torque Con- 


verters offers many unique features. 

Converter is easy to install. 

Equipment service life is prolonged. 

Maintenance of equipment and torque converter is 
at a minimum, even in the roughest, toughest indus- 
trial service. 

Meets the most rugged demands of practically every 
heavy-duty application—oil drilling rigs, excavating, 
earth-handling, mining, logging and similar equipment. 

In addition, precision fabrication provides uniform 
high efficiency permitting standardization of National 


Torque Converter on your equipment with assurance 
of uniform top performance. 

And you have a choice of 6 basic hydraulic circuit 
sizes, each with a range of input ratings, to permit 
exact matching of torque converter to engines of 100 to 
1000 horsepower. 

National engineers will gladly work with your de 
signers to arrive at the correct size and capacity of 
National Torque Converter for the specific power-speed 
characteristics of your equipment. Why not call on 
us today? 

A copy of Bulletin No. 468, descriptive of National 
Torque Converters, is available on request. 


THE NATIONAL SUPPLY COMPANY 


INDUSTRIAL PRODUCTS DIVISION 
Two Gateway Center, Pittsburgh 22, Pa 


Pace-setters in the progress of 


industrial power transmission 





Why bearings 


fo} Me Victor- Me Vibloslialliag 
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A leading diesel engine manufacturer in- 
creased the life of their crankshaft bearings 
at least 10 times by switching from babbitt 
to solid bearings of Alcoa® Aluminum. Bear- 
ings of Alcoa Aluminum are outperforming 
babbitt and bronze in hundreds of other 
applications— because aluminum has an un- 
matched combination of advantages. 


Highest load capacity —Solid aluminum bear- 
ings withstand the highest loads—up to 
10,000 psi on projected area in certain appli- 
cations. Alumimmum bearings are the only sol- 
id bearings suitable for heavy-duty service. 


20° cooler running—Aluminum is the best 
heat conductor of all bearing metals. Result: 
aluminum bearings run up to 20° cooler than 
other bearings. Where hot spots are likely, 
there’s far less danger of seizure. 


Excellent conformability— Aluminum has 
good ductility, conforms readily to misalign- 
ment of shafts or nonparallelism of pins. 
This reduces unit loading, makes bearings 
last longer. 


Handles dirt well— Dirt in the oil? Aluminum 
embeds particles far better than bronze, but 
not as deeply as babbitt. Dirt particles roll 
out of aluminum more easily ond are trapped 
by the filter. 


No corrosion problem—With its excellent 
corrosion resistance, aluminum is unaffected 


Diesel Power 


by additives in oils. No protective coatings 
are needed. 


No failure damage— With solid aluminum 
bearings, there’s no chance of journal damage 
in event of bearing failure. 


Great design flexibility—The structural prop 
erties of Alcoa bearing alloys give you in 
teresting design opportunities. For example, 
solid aluminum connecting rods which elimi 
nate the need for insert bushings. Full 
floating bearings. Water-cooled bearings with 
integral cooling passages. 

Carefully investigate cast bearings of solid 
Alcoa Aluminum. Check your bearing man 
ufacturer or write: Aluminum Company of 
America, !¥%%0- Alcoa Building, Pittsburgh 
19, Pennsylvania 


3 < THE ALCOA HOUR 
y ‘ 


Your Guide 

to the Best 
ALCOA 1S) in Aluminum 
ALUMINUM Value 





COMPLETE FILTRATION COVERAGE 


there's a Commercial Filters unit engineered for your filtering job... 


Fulflo Filters provide opti 

mum clarity at ultra-high 

flow rates. For all industrial 

fluids—including oils, liquid 

fuels, chemicals, water, com 

pressed air and various gases 

Sizes to handle flow rates up 

to 1,600 gpm. Pressures to 

4.000 psi 
Fulflo Filters feature 

Honeycomb Filter Tubes, 

the “‘precision controlled 

density’’ element that filters 

every drop again and again 

to give you microscopic clarity. Choice of cotton, ace 

tate, nylon, orlon, dacron, dynel or glass fibres 
Standard models available in steel, stainless steel, 

rubber lined steel or nickel-plated brass. Custom models 


engineered to special requirements 


other CFC products 


Purivac Insulating Oil Conditioners 
High Pressure Hydraulic Filters 
Magnetic Separators 
Plating Filters 
Coolant Clarifiers 
Oil Burner Filters 
Compressed Air Filters 
Dri-Pure Water-Oil Separators 
Pre-Coat Filters 
Water Filters 
Beverage Filters 
Pharmaceutical Filters 
Automatic Tubular Conveyors 


Write for literature 
or engineering help 
covering your 
filtration problem 


CFC COMMERCIAL 


Honan-Crane Filters offer 
“clean oil” filtration in diesel, 
turbine, hydraulic, metal- 
working and quenching opera 
tions. Bulk refill models pro- 
vide depth filtration with cel- 
lulose medium for additive 
oils and Cranite (fullers earth) 
medium for straigth mineral 
oils. Multi-cartridge models 
feature six different types 
of cartridges that may be used 
interchangeably depending on 
type and degree of filtration 
desired. Flo-Pac models, in- 
stalled in line, handle flow rates 
up to 900 gpm. All have quick- 
opening covers for ease in 
changing refills 


Diesel and gasoline engines 
get complete protection 
against the damaging ef 
fects of dirty oil with Mich 
iana Lube and Fuel Oil 
Filters. Designed for low 
cost filtration and proven 
in thousands of installa- 
tions. “Throw-away” or 
repackable filter elements 
Available in a wide range 
of sizes and models 


FILTERS CORPORATION 


MELROSE, MASSACHUSETTS « LEBANON, INDIANA 
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Stops Sludge! 


Guard your Diesel against sludge and carbon deposits 
switch to Sinclair RUBILENE™, the lubricating oil with over 
35 years of proven performance. RUBILENE’S top quality 
means protection against “stuck rings” — prevents excessive 
wear of cylinders, pistons and other vital moving parts 
operating continuously for long periods. Sinclair RUBILENI 
pays off in reduced maintenance and less work during 
overhauls. Your Diesel stays on the job longer! 


Switch over to RUBILENE. Regardless of the age or make of 
your Diesel, there’s a member of Sinclair's famous 

RUBILENE Of RUBILENE H.D. family that meets your needs 
exactly! Call your local Sinclair Representative or write 

for free literature to Sinclair Refining Company, Technical 
Service Division, 600 Fifth Avenue, New York 20, N. Y 


There's no obligation. 


RUBILENE OILS 


Diesel Power 19 





, The LARGEST CRANKSHAFT 
‘ever made in ONE PIECE / 


Forging Weight 108,460 Pounds 
rhe crankshaft harnesses 6190 hor sepower developed Finished 12 Throw Crankshaft 
Bh pe 9? Ee Bnew fin negle 46,400 Pounds 


ROM a giant 210,000 pound, 72 inch ingot, poured at 
Erie Forge & Steel, came this 12 throw crankshaft .. . the 
largest ever made, 

Within our plant this giant was machined down to 46,400 
pounds fighting weight; the finished crankshaft is 43 feet 9 
inches long by 15'/2 inches journal diameter. Bearing surfaces 
are polished to a mirror finish, 

It is one of many such forgings followed step by step from 
raw material to shipping dock within the Erie Forge & Steel 
Corporation's plants. 

Another convincing proof of the way “One Responsibility 
and One Control" at Erie Forge & Steel can work for you to 
your specifications for steel forgings and castings. 


ERIE FORGE & STEEL CORPORATION « ERIE, PENNSYLVANIA 
eRIE ~S 
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New CUNO SUPER Auto-Klean Filter 
can boost engine life up to 50% 


Here’s what the U.S. Army has don 
40-micron SUPER Auto-Klean filter for the 
They ran destruction tests on seve 
with different brands of filters. As th 
into the air intake When compre ion te 
the test was stoppe. Best life for engi: 











type filters was 60 hours 
The engine with SUPER Auto-Klean can 90 hou 


and compression was still above half its initial valu 


You can get SUPER Auto-Klean now! 


Just specify that the manufacturer equi 
this latest and best in filtration—both for fuel 
Youll get longer engine life and 

1. Full-Flow 40-micron filtration with a self-cleaning filter 
cartridge changes; filter can't rupture or channe!} 

2. Low pressure drop. An S- by 24-inch filter element handles 
30 gpm of 200 SSU lube oil with only } psi pressure drop You get 
high capac ity in a small pach ive 

3. All metal. Can't absorb or adsorb additives trom oil 

4. No interruptions for cleaning. Handles full flow all the time 

5. Standard Auto-Klean housing. On exist engine 
easily replace most’2% in. diameter cartridges with SUPE] 

Klean or simply install SUPER Auto-Klean in the full-fh 
line following the discharge of the engine 
Write today for complete technical data o I ( SUPER 





HOW IT WORKS. Dirty oil enters inlet (1) at left, fills housing 
2) and flows through metal edge-type filter. (3) Clean oil 
rises through center of filter, leaves at right. Dirt combed out SAK-057. Cuno Engineering Corporation, 9- South Vine Street 
by cleaner blades (4) is removed through drain (5 Meriden, Connecticut 


Auto-Klean for your new or existing diesel 
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CLEANER BLADE MINOR] DISC 
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MAJOR DISC 











—w @- 40 MICRONS 


FILTER ELEMENT consists of stacked major and minor dis¢ LARGE PARTICLES (over 0.012 in.) are stopped 
and cleaner blade bearing against precision ground minor tween major discs, Short 40-micron restriction 
disc. Oil flow is shown by arrow parti les, but allows high How rate 


CUNO 


AUTO-KLEAN (edge-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) » PORO-KLEAN (porous metal) 
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These 
scientifically -engineered 
turbochargers 
for your mobile, 


stationary or marine 


“a. St. 
g8 Gee NT 
PY 


Pe al 


diesel engines 
are available 


AiResearch has incorporated into 
the design and manufacture of its 
turbochargers the greatest experi- 
ence in the field of small turbo- 
machinery of any company in the 
world! With these results: 


AiResearch turbochargers in- 


They cut fuel costs up to 20%, 
reduce noise and decrease or com- 
pletely eliminate diesel smoking. 

They're easier to maintain than 
any other turbochargers. A remov- 
able rotating assembly simplifies 


and reduces maintenance. 


They allow your diesels to operate 
at full efficiency from sea level to 
more than 8000 feet. 

We invite your inquiry on how 
you can improve the performance 
of your diesels by the application 
of AiResearch turbochargers. 


crease power up to 100%. The only 





limitation is the design and appli- 
BASIC SPECIFICATIONS FOR AIRESEARCH TURBOCHARGERS 


MODEL T-10 T-14 T-15 T-30-2 T-30-6 
in. nom. 9 11.5 15.25 15.25 16 
Length in 9 14.12 16.75 17.25 21.75 
Weight — Ib, 40 95 125 135 195 


Output — Ib/min 35-65 35-65 70-95 115-175 
(Standard Conditions) 


cation of your engine. 
Because they are air-cooled, 
, Diometer 


they place no extra burden on 
your cooling system. 











CEH PORATION 
AiResearch Industrial Division 


9225 South Aviation Blud., Los Angeles 45, California 


DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED INDUSTRIAL PRODUCTS 
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Lo Mou Have Problems With... 


V VIBRATION 

VY PRESSURE 

VY SURGE 

V TEMPERATURE 
Vv CORROSION 


Reduce your production worries to a minimum with these new Weather- 
head tube fittings. Two or three-piece styles in all popular sizes. 


WEATHERHEAD FLARE-TWIN* 


"Trade name for the new Weatherhead 37 
flared fitting—SAE, JIC, and ASME approved. 


Here’s HOW Flare-Twin Works! 





3-PIECE 2-PIECE 


Here’s WHY Flare-Twin Works! 








VIBRATION—Sleeve acts as a dampener to resist vibration... also as reinforce- 
ment to tubing at critical vibration points. In the 2-piece fitting the 
extra-long taper on the nut does the same job as the sleeve on the 3-piece 


PRESSURE AND SURGE—Flare-Twin fittings will easily withstand normal pressures 


commonly encountered in most standard hydraulic systems. 


TEMPERATURES—Flare-Twin fittings may be used at temperatures applicable to any 
hydraulic installation. 


CORROSION—New Weathercote} finish is resistant to non-flammable hydraulic fluids 
as well as petroleum base fluids. 


t WEATHERCOTE—+trade name for the new Weatherhead 


finish—meets all SAE specs for corrosion prevention 








Aye Wear, HERHEAD The Only Complete Hose and Fitting Line 


128 WEST WASHINGTON BLVD., DEPT. E-9 
FORT WAYNE, INDIANA ° In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 
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CYCOILS take the DUST, 
only CLEAN Al 


—s 
—* is 


Gulf Olt Corporation, at its Odessa, Texas, Sand 
Hills Plant, depends on AAF Cycolls to keep tough 
West Texas dust out of its valuable engines. 


, ; THIRTEEN big Ingersoll-Rand gas-engine com 


pressors represent a big investment in fine 
equipment. Chey deserve the finest protection, And, 
when they're at work in oil refining, the stakes 
become substantially higher. 

That's why you see that battery of 22 AAF 
Cycoils protecting the engine air intakes at the 
Odessa, Sand Hills Plant of Gulf Oil. 


AAF Cycoil heavy-duty oil bath air cleaners pro- 


lexas, 


vide 4-way cleaning: impingement, scrubbing, cy- 


as American Ai 


COMPANY, INC 
445 Central Avenue, Louisville 8 


Kentucky 
American Air Filter of Canada, Led., 


Montreal, P. Q. 


J 
ilter —— BETTER AIR IS 


clonic action and filtering. Over 90% of the fine 
dust content in the air is trapped in oil and removed 
by centrifugal action before most of it even reaches 
the filter pads. Additional filtering pad action pro- 
100% dust-free. 

Only Cycoil gives engines and compressors such 
remarkable protection. Write for Bulletin No. 130. 
of Cycoil Oil Bath Air Filter. And 
it's jam-packed with the kind of facts that save 
trouble . . 


vides air that’s virtually 


It’s the story 


. and money. 


Type CMS 


Muilti-Duty Filters Air Filters 


a 


Type OCH 
Intake Air Filters 
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DE LAVAL ac-vo centriuce 


SAVES EDMUNDSTON 
$30,638 IN ONE YEAR! 


The City of Edmundston power plant in New Brunswick adds 
another story of tremendous savings through the use of 
residual fuel—purified by De Laval. 


With #2 diesel fuel costing 15'¢, and residual 9Y%¢ per 
gallon... there is a gross savings of 6%¢ per gallon when 
residual fuel is used. Mr. L. Long, Electrical Superintendent 
says: “A total of 490,216 gallons of #6 fuel was burned 
from May |, 1955 to May 1, 1956. Gross savings amounted 
to $30,638.50. 


Baldwin-Lima-Hamilton diesel 
engine at City of Edmundston 
power plant in New Brunswick. 


De Laval AC-VO “’Nozzle-Matic”’ 
Continuous Purifier at City of 
Edmundston plant 


Mr. Long says “the De Laval AC-VO removed some 5,280 
gallons of sludge, The engine operated 4912 hrs. on heavy 
fuel. A thorough inspection showed that fuel injection equip 


ment, bearings, gears, etc., were in excellent condition.” 


Get tremendous savings with low-cost heavy fuel oi 
purified by De Laval! Write for details today ! 


yn?) ey .\"/ ee 


7) 


SEPARATOR COMPANY 


THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St. Chicago 6 + OF LAVAL PACIFIC CO 20" 
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JUST OUT — 


America’s ONLY Guide To 


Fuel Injection Design...Maintenance...Operation 


COMPLETELY REVISED, the brand new 220 pago FUEL INJECTION SYSTEMS shop manual re- 


moves the mystery from injection systems design, maintenance, and operation— 


describes the many dollar-saving injection repairs that can be performed by you—and 


those that should be executed only by your distributor or injection repair shop. 











INJECTION 
SysTEMS 



































DIESEL PUBLICATIONS, INC. 
80 Lincoln Ave. 
Stamford, Conn. 


YES, send me copies of the new Third 
Edition of the FUEL INJECTION SYSTEMS shop 
manual @ $2.00 per copy ($2.25 outside U. S. 
and Canada). 


NAME 
ADDRESS 
CITY ZONE _ STATE 


In its profit-packed chapters you'll find the prin- 
ciples of operation ... details of construction. . . 
details of assembly and disassembly . . . test data 

. and preventive maintenance practices of in- 
jection equipment used on all American diesels: 


AMERICAN BOSCH 
BENDIX-SCINTILLA 
CATERPILLAR 
C.A.V., LIMITED 
COOPER-BESSEMER 
CUMMINS 
FAIRBANKS-MORSE 
GENERAL MOTORS 
INTERNATIONAL HARVESTER 
ROOSAMASTER 
SHEPPARD 


POPPING PRESSURE DATA—To enable you to 
test nozzles with the greatest efficiency, the FUEL 
INJECTION SYSTEMS shop manual contains an 
invaluable directory of the most frequently used 
diesels’ nozzle opening pressures—the only com- 
plete compilation of these figures available. 


Now in its Third Edition, the FUEL INJECTION 
SYSTEMS is read wherever diesels are built, 
serviced, or used. Over 10,000 purchasers testify 
it is must reading for every diesel man—veteran 
or beginner. 


Order NOW, and put it to work for YOU. 
You'll want to consult it to keep abreast of 
the newest in fuel injection equipment .. . 
to know the most efficient preventive main- 
tenance procedures .. . to perform many 
hitherto costly repairs yourselt. 


GUARANTEE—If within 10 days of the time 
you receive the FUEL INJECTION SYSTEMS shop 
marual, you find it will not help you, return it, 
and we'll gladly issue a full refund. 
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Too Many Chiefs 


And not enough Braves. That’s descriptive of what is 
happening—or would happen if it could be tolerated 
in a good many diesel repair shops. We ran into it 
when getting the “Talking Shops” story for this issue 
The people interviewed put into words some 

thoughts that we had had for a long time. The problem 
is that every prospective employee wants to start 

at or near the top. And there is only so much room 
for “chiefs”. It is not even a question of being 
qualified—and a lot of applicants aren’t——it’s a 
question of attitude, and perhaps the times. Today 

we hear a great deal about “seniority rights 

and “promoting from within” policies. We are not 
going to argue the merits; we're simply stating facts 
The point is that you can’t have things two ways 
Viewpoints on desirability of such practices seem to 
vary depending on whether you are “in” or “out 
Most management has found that a poli y of moving 
people up the ladder as openings occur provides an 
important incentive to employees. So the major 
chance to get “in” is at the bottom. This makes it 
tough on the experienced, well-qualified man; his job 
opportunities are narrowed down and may be 
geographically scattered. He has our full sympath 
But we get a lot of letters about jobs from young 
fellows getting out of the Armed Services or pe rhap 
graduating from a diesel school and. frankly. we 
think that some of them are shooting too high. Don’t 
misunderstand, the schools do a good job and exposure to 
diesels is always helpful But even an engineering 
graduate doesn't start out as a project engineer: he 
breaks in and continues | arning on routine but 
necessary jobs. So it has to be in the shop. There 
much more room at the bottom to get “in” and there 
is a lot to be learned there. And at the rate that diesel 
usage is zooming, the promising “Brave will 


soon become ( hiefs’ 


BPE 
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PISTON RINGS 


are unequalled for Diesel engines 


Cyclan ring iron, developed by Sealed Power metallur- 
gists, has acquired an enviable reputation for Diesel serv- 
ice. Cyclan has many advantages, all of which are summed 
up in the simple, often-proved statement—CYCLAN 
WON'T BREAK IN SERVICE. 

Now several of our Cyclan customers are ordering 
chrome-faced Cyclan rings, combining the heat-resistance 
and wear-resistance of chrome with the strength, wear- 
ing quality, resilience,and bearing characteristics of Cyclan. 

This combination may be the perfect one for your Diesel 
engines. Sealed Power engineers will welcome an oppor- 
tunity to discuss the subject with you at your convenience. 


Write for “The Cyclan Story” 


SEALED POWER CORPORATION * MUSKEGON, MICHIGAN ®@ ST. JOHN'S, MICHIGAN © ROCHESTER, INDIANA 
DETROIT OFFICE © 7-236 GENERAL MOTORS, BUILDING © PHONE TRINITY 1-3440 


Sealed Power Piston Rings 


PISTONS + CYLINDER SLEEVES 


leading Manufacturer of Automotive and Industrial Piston Rings since 1911 


Largest Producer of Sealing Rings for Automatic Transmissions and Power Steering Units 
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highlights 


U. S.-Made Daimler-Benz diesels and diese! 
parts are expected to be produced by Studebaker 
Packard. which is being backed by Curtiss 
Wright. Engines will be produc ed under an agree- 


ment with the German firm. 


Another railroad is using a two-fuel system. 
B & O has found that the savings accruing from 
the use of residual fuels warrant their use. Res 
duals, because of their density, have more BTI 


per pour d. and are cheaper to buy 


Better be careful. The Soviet Union produced 


just as many Ph.D’s as we did during 1953. The 
big difference came in the fields of work 

U.S. degrees were 2.3-to-one in favor of the 
humanities, while in the Soviet Union seience 


and engineering were favored 3-to-one 


Automatic transmission are popular in 
fields other than automotive. [n 147. the 
ratio for non-automotive use was 15-friction type 
to 5-automatic. In 1954, the ratio was 18-friction 
type to 14-automatic. Looks like efficiency of the 
automatic transmission is ke ping pace with the 


increasing efliciency of the diesel engine 


Don’t put your slide rules away, boys. Auto- 
mation has merely shifted the emphasis. Stevens 
Institute of Technology has instituted a graduate 
program in the design, selection and operation 


of computers. An M. 5S. degree culminates the 


course, and the new scientific masters will face 


the problems introduced by the use of computing 


dev ic cs. 
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Don't throw that old, diesel piston away. 
The Vancouver (Canada) Art Gallery says pi 


tons make very good flower pots 


High-speed diesel engine sales are up. 
Cummins Engine Company, and its wholly-owned 
subsidiaries, reports that sales in the first sip 
months of 1956 were 37°. above those 
comparable period last year. Cummins 


that this trend will continue 


Soon there'll be pipelines for everything. 

Coal will be flowing with water over the hills of 
Ohio within a few months, running LOB-mi from 
Cadiz to Cleveland. The coal, pulverized and sus 
pended in water, will be pumped through a 10-in 


pipeline at about 4 mph, then dried for us 


Safe trails through the arctic by clectrons 
technique has been developed by Army Lngineet 
A system of two parallel wires and a vehiculat 
mounted radio-type receiver has bee 

fully tested on the Greenland ice-cap. Alte 
current is fed to the wires on either side 

trail to mark the route electricall The 


tracks the vehicle through the wire 


Looks like diesels will be used in subs for 
a while, if present order meat anyvthur 1 hve 
Klectric Storage Battery Co 

awarded a contract in exces 

dollars for submarine stor 

navy. This is in addition t 

than five-million dollars we 

batteries received earlier thi ‘ 


of diesels to charge that mar batters 





SPECIFICATIONS 


RV-16-3 
Number of Cylinders 16 
Displacement (cubic inches 16,266 
Number Main Bearings 9 
Horsepower, Diese 
Horsepower, Dua! Fuel 3852-7703 
Horsepower Spark ignition. 3852-7703 
PM 200.400 
Piston Speed 100-1400 
WEIGHTS (approzimete) 

with Standard Flywheel 

Bare Engine 189,100 tbs 
Skidded Engine 201,100 ths 
Box Weigh! 206,100 tbs 


"28 


3852-7703 


Max Le¢Turboc'gs 316” 
Max vid 112" 
Max Ht 


" 
base ) 14! 


New 1l6-cyl, 7703-hp, RV-16 is shown on 
tert stand 
$259,000 hydraulic dynamometer (at left 
background). Two of the four Brown Boveri 
VTR 32) turbochargers (one on each engine 
can be seen on left side of engine 


connected to new Enterprise 


corner 
Air intercoolers and compact crrangement 
of manifolding and inlet and exhaust head- 
ers can be seen at right end of the engine 


Enterprise Builds Powerful Vee 


Big in horsepower 


small in size; ‘old’ in components—new in configuration; time-test- 


ed materials & techniques—new in application for diesel; liberal in capacity—conserva- 


tive in design. These paradoxes are found in the new Enterprise RV-16. 


NTERPRISE has 


vee ty pe diesel engine 


completed the prototype of its first 
Following the trend for more 
power from less bulk, this L6-cyl engine is rated 7700-hp 


at WO0-rpm It is claimed to be 20% shorter and 30‘ 


engine of equal 


and the 


lighter than a corresponding in-line 


power, It is the first of a new line of engines, 
design improvements offer some interesting ideas. 

But building an engine that is radically new and dif 
ferent is one thing. Building acceptance for it is some 
thing quite different It might be said as a practi al matter 
that the 
held. The 


technology has meant carefully measured progress Kach 


tested bac k 


first is easier than the second, at least in the 


diesel result is compromise, which in diesel 


new advance is always made against a firm 
ground of successful application 

So it is with the Enterprise RV-16. This engine was 
assembled last year and put through its dynamometer 
tests this spring and summer. It’s the most powerful en 
gine yet built by the Enterprise and it’s considerably 
different from anything they've made before. 

The RV-16 is claimed to be the 


diesel when comparing its length and weight to its out 


industry's smallest 


put. This is verified by comparing its dimensions and 


output with published specifications for heavy-duty 


diesels. So there’s bound to be a difference or two. One 
big difference is the matter of length. This is mostly, at 
tributed to one feature, the unique master-and-link con 
necting rod design which permits opposing cylinders in 
the vee-banks to lie in the same plane. 

Master-and-link designs have been successfully applied 
before but refinements in the Enterprise engineering ap 
proach show up in the RV-16’s performance. Low bear 
ing pressures, for example, are possible as the result of 
unusual handling of crankpin fillets. Lube oil cooling 
is made more efficient through use of the crankpin as a 
rotary valve. 

But against these points of difference between the new 
RV-16 and its predecessors there must be weighed its 


strong design and construction conservatism. The clue 


here is the engine’s designation “RV”—which means, in 
a vee-model of the service-proved Enterprise R 


16 really 


short, 


series. In many ways, the man who buys a RV 
buys a pair of &-cyl R engines bent into a new shape. He 
gets the benefit of a lot of interchangeability, too. Enter 
prise had that in mind when the RV design began over 


two years ago. 
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This master and link ar 
ticulated connecting rod 
design permits opposite cy! 
inders in the vee to lie in 
the same plane. This make 
the overall engine length 
more than 20 less than 
a corresponding in-line 
engine of equal power 


Cutaway view shows arrangement of master cnd link con 
necting rods as well as piston, cylinder head, and mani 
told construction After disconnecting master and 
link con rods at serrated joint by removing six bolts 


each rod can be removed through the cylinder liner 


Early Beginnings the 24-in cylinder center distance of the R-series engines 
Actually, the history of what became the RV-16 be gan meant that an RV-16 would achieve the required strus 
more than two years ago. That history is continuing — tural rigidity 
right now, it’s industry's demand for ethcient power rhe main problem now lay in a connecting rod design 
plants of higher and higher power and performance To make the best of the articulated rod configuration 
capabilities. Enterprise wanted to develop an engine of | which was an obvious necessity, and to provide conserva 
1000-hp or better. And the question immediately became tive bearing and bushing loads were the problems 
how best to do it. Many sketches and doodles were made before pre linn 
The first point to be decided was the matter of total nary layouts were started. Then this work saw definite 
cylinder capacity required to develop 4000-hp within a criteria take shape 
clean exhaust limit. This, of course, depended both upon 
breathing capacity and upon the maximum speed that 
would provide durability and reliability 
Calculations showed that a 20-in bore and 25-in 
stroke, with eight, 4-cycle cylinders in line, would give 
L000-hp at 315-rpm. Over-all length would run nearly 
$1-ft. And it was this dimension that threw out the in 
line design. 
. Special tool is 
Structural rigidity is a “must” in any diesel engine. ysed to support 
On this depends smoothness of running and durability piston during 


installation of 
ol wearing parts. In effect, this means keeping the en piston and rod 
in the cylinder 
Rack tooth joint 
shaft bearing areas and adequate ( ylinder and head cool distributes the 


gine as short as possible and still have adequate crank 


joint stresses 


ing. To hold the length down, Enterprise looked at other 


over greatest 
alternatives such as higher speeds v e-block desi el possible area 


R-Series Background 
Here, today’s RV-16 really got its start. The existing 
R-series engine had been proven in all performance re 


spects. So its 17-in bore and 21-in stroke were adopte | 


for the new engine. This assured adequate cooling. Also 


Diesel Power 








Piston is shown being removed trom 
cylinder with the help of a special 
tool wich supports and protects it 


Man is 


shown drilling oil holes 
“Re-entrant fillet’ at junction of crank web and crank pin makes entire crank 


in RV-16 crankshaft. Note circular webs 


pin available for bearing surface thus keeping bearing loads low. Main journal 


diameter is 


(1) Removal of con rod from engine should he pos- 
sible without removal of cylinder liner. 

(2) Over-all engine lengths should be a minimum to 
take full advantage of the vee-configuration, 

(3) Bearing loadings should be conservative. 

lork-and-blade rods were ruled out because they would 

add some 2-ft to engine length just to make room on the 

crankshaft for the required number of bolts and boss 

metal, Conventional, or at least, existing articulated rod 

designs show less link pin bearing area than piston pin 

area. This meant taking a new departure since Enterprise 

Also, the 


usual vee-engine con rod has such a big bearing box bolt 


felt that this inconsistency should be overcome. 


ed to it that the rod and bearing cannot be pulled for 


maintenance or without removal of the 


replacement 
cylinder liner. 
Master-and-Link Features 

Finally, Enterprise designers hit upon the desie= th 
fulfilled all their 


with the angular split having serrated surface. Here is 


requirements. [It is an articulated rod 
what it means 

(1) Removal of six bolts permits the master rod to 
be pulled from one cylinder liner, while the link rod 
and its half of the box are removed through the cylinder 
liner in the opposite bank. 

(2) There is no inerease in 


crankshaft or engine 


length. (Side-by-side rods having the same load carry 
ing capacity would have increased the engine length 3! 
ft. Fork-and-blade rods, as given above, 2'/,-ft.) 

The crankshaft remains very rigid. In fact, the main 
journals and crankpins were both increased l-in in di- 


ameter, (Mains are 13-in, crankpins 12-in.) The crank- 


13-in, crank pins are 12-in. The crankshaft is machined all over 


shaft has a 2-in overlap of ecrankpin and journal rims 
at the circular crank webs for additional strength at tra 
ditional points of stress concentration. 

held to 


two means. Foremost is the “re-entrant 


(3) Bearing extremely low 


fillet” 


machined at the junction of crank web and crank pin 


loadings were 


values by 


surfaces (and permissible only because of an extremely 


rigid crankshaft). Its effect is to make the entire length 


of crank pin (less clearances, of course) available for a 


bearing surface. This feature plus the increased pin di 


ameter, 
The 
omission of an oil 


give 60% more projected bearing area 


second means of limiting bearing values was 


groove in the upper bearing shell. 
groove is also absent from the lower half of the 
main bearings.) 


16 


This increased bearing load capacity 


It is these features that give the RV-16 a calculated 
load carrying capacity 2.8 times that of the Enterprise 


h series diesels. 


Silver and Chrome Bearings 

The link red pin and retaining ring bearing materials 
are worth further mention. Enterprise engineers turned 
to established practices of aircraft engine manufacturers 
in the design of these elements, using chromium and sil 
ver plated surfaces. There are several advantages in 
using these metals. The most important is performance. 
Stress allowables are higher, life is longer. In addition, 
the plated surfaces are more easily replaced than con 


Also, 


this size and weight, plated surfaces avoid all problems 


ventional case-hardened steel. with con rods of 


of distortion in treatment and the occurrence of grind- 


ing checks associated with case hardening. 
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Camshaft is shown being installed on RV-16. Locating of all headers 
and manifolds in the 45-deg vee between cylinder blocks makes engine 


parts easily accessible for inspectio servicing and repair 


Engine size most directly affected design of the RV 


16 frame. Continuing the parallel of this engine to its 
in-line R-series predecessors, the basis for design would 
block 
blocks. But. in ad 


in manufacture, shipment and installa 


he a simple pair of elements, base and cylinder 


Obviously, the RV 


dition. for ease 


would have two 


tion, the frame was further divided to include separate 


base and crankcase. The blocks. however. are absolutely 


turned end for end and installed 


bank. 


aspects of engine construction were 


identical and can be 


on either cylinder 


Some 


de ve lope d 
noted 


with accessibility as the main goal. as has been 


in the master-and-link rod arrangement. For convenience 
tappets, camshafts, fuel pumps, ete., are all unobstructed 
by piping. All manifolding and headers are located inside 
Along 


contributes to 
O-ft, 


the vee and out of the way with the narrow 


minimized 
bin 


at the same time nearly as 


vee-angle of the this 


( This 
although the 


engine, 


width. dimension controls the width 


base Is wide it} 


the interest of stability.) 


Summary 
The RV-16 is a 


versus size. Yet 


very new engine, in terms of power 


it achieves this status by a clever com 


bination of components that have, for the part 


seen long and dependable service in other models of 
the Enterprise line. Its major unique element, the mas 


ter-and-link connecting rod design has been shown to 
be conservative. This rod is the means of getting a sur 
prisingly small engine for its power output. 

The RV-16 was designed under the direction of 
Robbins, Manager of John Sheus 
Manager of Engine & 


Mac hinery Co Prine ipal engineers who worked on var 


bruce 
ngineering and 


ner, Operations at Enterprise 
jous phase s of the development were Don Morris, Henry 


and Harold Schilling 


Hirvo 
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Power curves for RV-16 show horsepower output to be the same 
whether engine operates as diesel, dual-fuel or spark ignition gas 
engine. Specific 


fuel consumption con be figured out for each 


ment of Saudi 


been sold to the 
will bv 
Normally aspirated 


prototype eripine has 
Arabia he 


versions as 


yovert 


ensuing ser availa 


ble in as many possible 


or turbocharged, the “RV” can be furnished to operat 


on diesel or heavy fuel. It ean function as a dual-fuel 


engine, as a spark ignited gas engine, o1 i tri-tuel 


fuel 


The comparatively 


plant (diesel pilot-oil-gas; or spark-ignited ga 


small size in relation to output ha 


already attracted considerable attention 





Se 


First of two 500-kw mobile units leaves the White Diesel Engine Div 


Venezuela 
25-ton units. Tank 


tion at capacity 


280-gal 


Tractor is removed after unit is 


White 3000 Series tractor pulls the trailer which permanently houses 
under trailer holds enough fuel for 12-hr opera- 
located at working site 


plant for One man can operate each 500-kw mobile 


generator set by means of a single elec- 
trical control panel. Entire 
regulated by this 


output of 


unit is control 


panel 


Mobile Generator Sets—Answer to Power Shortages 


Mobile diesel generator sets are paying their way for peaking, emergency use and in areas 


beyond power lines, both here and abroad. Venezuela buys two White mobile units for just 


these purposes. 


ANY 


their industry 


Latin American nations are rapidly expanding 


The result is a need for more electric 


power as fast as possible. A typical example is Venezuela 


where power demands have expanded beyond the capa 
city of existing transmission lines, As replacement pow 


er for areas where power lines and systems are either 


he ing re routed of 


expanded, mobile diesel 


generator 
sets seem to be the answet1 

lypical of the mobile units being purchased by Ve- 
nezuela are two 500-kw sets capable of furnishing normal 
These 
designed in cooperation with officials of the Corpora 
Venezolana De Fomento 


White Diesel 
According to White, the units are 


powell needs for a town of 2500 people. units, 


tion were and 


White 
the result 


engineered 
built by the 
Motor Co 


engine Div. of the 


of several years of research on mobile power plants, 
Trailers of 32-ft length, 8-ft width and 12/%-ft height 
house the 


Whit 


example the 


generator sets permanently 
haul the 


diesel 


Gasoline powered 
For 


used lor re 


tractors trailers wherever needed. 


generator sets can be 


serve power! for hospitals, le le phone ( ompantes, peak load 


requirements and as emergency 


failed, 


power where transmis 


sion equipment has 


The generators are driven by the Model 40 Superior 
diesels recently improved by White. These improvements 
increased the overall capacity of the 8-cyl Model 40 en- 
gines nearly 50% to 1025-hp at 1100-rpm, yet the engine 

However, for each of the 8-cyl, 
stroke these 


mobile units the rating is 712-hp at 900-rpm. Open 


remains the same. 


2-in bore, 1LOY2-in 


Superiors used on 
chamber combustion on these improved Model 40 en 
gines gives better fuel economy. Re-designed intake and 
1 cye le 


swirl for better mixing of air with fuel. 


exhaust ports in these engines induce a good 


The engines for the mobile units have been engineer 


ed for dual-fuel operation Th vy can he 
fuel 


ignition. Since the engines can operate on low-quality 


run on LOO’ 


oil, or natural gas with pilot fuel injection for 
diesel fuels, even remote areas are practically assured of 
a fuel source. 

Both self-suflicient 
260-gal fuel tank in the trailer’s belly is 


generator units once the 


filled. Each 


tank hold enough fuel to run the engines at full load for 


are 


12 hours. 
After the 
needed, the 


unit is located at the site where power is 


tractor is removed and the 


trailer is left 
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Spacious walkways on all sides of 712-hp, 900-rpm, Model 49 
Superior diesel permit easy inspection. Louvers on both sides 
of trailer give adequate ventilation. Doors make entrance casy 


gears and two rear jacks 
Phe jacks take the weight off the rear wheels to keep 


the trailer from moving. Cables from the generator ar 


standing on its front landing 


then hooked to a transformer on the power lines or at a 
sub-station. The units are then ready for action in a 
matter of minutes, 

Only one man is needed to operate each mobile gen 
erator set by means of its single electrical distribution 
control panel. The entire output of the 3-phase, 69-cyele, 
2400-v generators are regulated by this control panel 

The trailers housing the 25-ton units are strengthened 
in the chassis and sides to minimize vibration during 
operation. Wide walkways on all sides of the generator 
sets permit easy inspection. Louvers on both sides of 
the trailer give adequate ventilation for the operator 
Doors on either side make entrance to the trailers easy 

The complete mobile unit is designed to be made as 
economically as possible. All essential parts are stand 
ard production items and can be mass-produced. For ex 
ample, the tractor is a White 3000 Series unit. As for 
the engines, an assembly line has been established at 
White's Springfield plant to build any number of thes 


units required, 


Diesel Power 





Diesels Power Ore-Carriers 
in Modern Mines 


A rugged little diesel-px vyered ore 
| 


e seen at many modern mining 

is the Secott-Crete, manufactured by Getm 
of South Haven, Michigan 

Designed for etheiency of Oper ‘lion 
can load. drive md dump the ore-carrier by him 
self It will carry loads a heavy is SOOU-Ib at 
speeds up to 15 mph 

kngine is a model 2L612 Deutz air-cooled diesel 
Of 4-cycle design, its two cylinders deve lop 20-hp 
continuous at 2000-rpm These engines are imported 
to this country by Diesel Energy Llorp and are 
made by Kloeckner-Humboldt-Deutz in Cologne 
Germany. Deutz has made more than 200,000. of 
these air cooled units since 1O48 

Cooling system consists of an. axial-flow 
directing air through ducts over cooling fins 
of the cooling air is a function of rpn 
temperature of power assembly components i 
iained even under severe operating condittor 

The uranium mines in Colorado, | nT 
Mexico have been using over LOO die 
Scott-Cretes. They have been « niplo 
ol operation——-inside, outside and 
Their extreme maneuverabili th 
their own | neth) lets them wor 
and their narrow width gives ti 
openings ind narrow trails 
fully over very rough terrair 

Heavy-duty pneumatic ti 
on any surface. In addition 
are located directly under th 
ful enough to drive Seott-Cr 

} 


as 25',, and to give good 


istics under all operating « 





way 
| A 


Engines being rebuilt enter at far rear 
and proceed right through shop. Test stand 
is behind camera, big crankshaft regrinder 
is at left out of picture with smaller one 
at right beyond parts room. In foreground 
valves are undergoing hydrostatic test 


Talking Shops 


Another of Diesel Power's interviews with shop managers. This was a visit to an 


independent engine rebuilding shop to explore their techniques and tooling, their 


general method of operation and the thinking behind it. 


VER in Fairview, New Jersey. right across the 
from New York City is the 
Parts and Mach., Ine. They specialize in engine rebuild 
ing, both diesels and Their 


stock of parts would do credit to most jobbers but it is 


river 


hop of Motor Rebuilders 


gasoline engines, extensive 


principally for their own use: a minor part of their turn- 


over is in resale, Then because of their special-process 


tooling metal spraying, grinding, honing, ete.—some 


work is done for other industries. Hence the name. 


The shop's proprieter is Georg 


Roy, is the 


Allaria and his son, 
general manager. Frank Be vacqua is the shop 
Dick Bard heads up sales and it 
outlined their area of coverage. Engines come in for re 
build from New Jersey, parts of Pennsylvania, New York, 
Connecticut and even up into Massachusetts 


Most of the engines handled are of th 


manager Was he who 


heavy-duty truck 


and bus sizes and types with a od sprinklin of large: 


engines such as the Cummins “L” models, 1879 Buda’s and 


Caterpillar D-13000's. Tooling is available to handle en- 


gines of this gereral size right from preliminary cleaning 


to final testing after rebuild Components of larger en- 


gines (large Baldwin engine crankshalts have been re 
ground) can be handied on a “job” basis 

In a round-table session preliminary to getting out into 
the shop, general problems were discussed. It turned out 
that Motor Rebuild has two major ones space and men 
The building faces a street front and rear, making it ex 
cellent’ for work flow. But 
expanded, the desirability of getting additional space was 


They 


still have room for efficient operation but little excess. A 


straight-line as the business 


apparent. Every effort to get adjacent erea failed 
two-location arrangement or an ex pensive relocation must 
be faced as they grow 

Their advice to others is to make long-range plans for 
space when setting up a shop. 

As to men, the story is that everyone wants to start 
at the top. There can only be so many assemblers and 
machinists and policy is to fill these jobs with men work- 
ing up from the cleaning, engine tear-down and miscellane- 
ous operations, The big problem is to fill the bottom. 

Now let’s see what goes on in the shop Shop manager 


Frank Bevas jua is answering the questions. 
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“Frank, do you have a flow chart showing how an 
engine goes through the shop?” 

“WE don’t ne All you have to do is start at the 
back follow the 
monorail. It was laid out to « 
the different work bays 
is taken out th 


d one. 


where engines come tn and overhead 
rry heavy engine parts to 
finished engine 


With several hoists and the 


ute everything 


until ‘imally the 
front door 
and also get 


system of switches we can 1 


lifting where we want it.” 


“Now, is there a difference in handling large en- 
gines as compared to those small ones over there?” 
“No. Procedures are 
job. You can only have one standard ive some leeway 


find that it’s 


the same if it’s a 5200 or a S2O000 


on a small low-cost engine and soon you'll 


being taken on an expensive, more-critu il job. 








Aluminum parts are cleaned in first tank at left, ferrous parts 
are cleaned in one of the other two tanks as required by size 


“So what's the first step when an engine comes in?” 
All parts are kept to 


gether and stamped with a job number 


“They are stripped and degreased 
assigned by the 
parts room. We use a hot alkaline dip for degreasing with 
separate ¢ leaning « ompounds used for iron and steel parts 
and those of aluminum. Here are two 450-gal gas-fired 
tanks, one for ferrous parts, the other for aluminum. Th 
and steel 


bie 850-gal tank is set up for cleanings big iron 


items 


; Then we have a steam cleaner for qui ‘ cleat init ot 


smaller items and also for recleaning parts after ma 
chining operations. It’s a handy general utility machine 
( leaning Is done over a drain. \ sper ial arrangement was 
made with the city to drain dirty material into the 


and it is certainly convenient 


“What about inspection of the parts?” 
“The tear-down man checks over the parts by eye to pick 


up any obvious flaws but the machinist working on the 


Diesel Power 


Steam cleaner is used after machining and grinding operations 
it is also handy for quick cleaning of all engine components 


parts makes the precision inspect 
room men follow all Inspection clo 


right on ordering parts not in stock 


“What's that man doing with the torch?” 
“He's burning out an oil passage. It 
that all oil passages are clear. Lf the 

them, we ‘rod’ them when we ca 


cant 


“Your line spreads out now. How does it work?” 

“Well, blocks stop right here for a 

one side we have our hones for blo 

the other side pistons and rods are rewo 
Blocks are checked carefully for cracks 

With some 

the bore will show up in the liner when it is i 


check the 


check the seal-ring area and generall a 


id we eatin 
distortion in 


I ille d We 


juaren 


the bores thin-wall liners a | ttle 


flange counterbores for size and 
that the bore 1 


str tight and round 


Small engine block is set on the line boring machine. When it 
is necessary, camshaft bushings and main bearing saddies are 


also bored when the engine block is still on the boring machine 





One of two precision hones. One handles block 
bores while the one shown above has adapters 
which hold liners in 


place during honing 


Another uv iporlant job is to check bearing saddl 
With some « 


grind the face 


align 


ment nyvines it is standard practice to surlace 


of the caps torque them in place 


bore the saddle We set the bar to favor 


so as nol to upsel gear train clearances, From experience 


we know which engine lo vive the full 
which to just check 


Block ul 


treatment and 


sel upon the line At th 
time we can line bore the camshaft bushings. Doing 
both jobs together cuts handling of the block in and out 
of the machine 


boring machine 


“What about the liners?” 
"We 


have 


iwo micromatic hone One is 


sel up to h rie 
bores in blocks and the other has a set of adapters to hold 
liners during honing. We 


hone liner 


bores to standard 
We also con 


selection for the honing stones.’ 


oversizes and make them straight and round 


trol finish by erit 


“This ‘oversize’ versus ‘new’ is always a good way to 
start an argument. What's your thinking?” 
We like the 


big machines. We 


honing or we wouldn't these 


feel that an undamaged liner that will 
clean up in a reasonable ove: t bet. It is fully 


original internal stresses have calmed 


have bought 


siZcC is the be 


seasoned and any 
Chance 


anyway 


down are that al re build, you'll need new pistons 


We think it 


Most of our customers 


and costs for oversize are negligible 
gives a better job and save 


like the result 


* thhoney 
()! course, we t some that spec ify new 
so they get them 


bre (jue ntly we have to face 


off a distorted block. With 


this metal removed would extend out too far, We 


machine the counterbore to the right depth and see that 


its square with the bore. We're getting into assembly now 
but a lot of this fitting must take place right here. There's 
more to it than just dropping the liner into a hole 

We install liners and torque them into place with a 


clamping jig. On wet liners we leave out the sealing rings 


5 and line 


the block-side 


Piston pin bushings are bored to provide exact desired clearance 
The tool is set by a comparator system to bore a hole of exact 
diameter of the pin to be used. Final tool setting is then 
made by a micrometer adjustment to provide desired clearance 


lo ¢ heck clearance al the sealing area. We can also check 


the protrusion and the flange-to-counterbore radial clear 
ance. By miking the liner bore, parti ularly on dry ty pes 


you can see that there is no distortion from the block hole.” 


“Now, about the pistons and rods?” 
“That's handled on the other side. There is no problem 
with standard or oversized pistons but sometimes we have 


to get into semi-finished ly pes. Then we 


use the piston 
yrinder to size them to the job. We can do cylindrical or 
cam grinding. Also, we have a knurling machine but it’s 
mostly for gasoline engine pistons. 

“We use a comparison-type pin fitter to get the 
fit in rod bushings. We can get any 


r 


right 


r 


fit that we want even 


Heavy duty valve refacer not only handles 
valves with stems up to 15/16-in dia and heads 
to 4!'/,-in dia, but has separate wheel and stand 
for surface grinding bearing caps, rocker arm 


noses, etc. Bearing cap is seen being ground 
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seat vaive 
Below, a dial indicator mounted on the 


used 


Eccentric-type 
seat 
pilot 


grinder finishing a 


in grinding the valve seat, rides 


the vcive seat in crder ‘o check for runout 


if there is a difference in a set of pins Th enter-to-centet 


distance can be set right on the head, too. Big-end bores 


can be trued on this machine but we use another ma 


chine. It is an eccentric grinder built just for this job 


By facing off the « aps, torquing them on and grinding, we 


vet per fect holes.” 


“What about this facing of caps? How do you do it?” 
“We do it on a heavy-duty valve It has 


wheel and support for lace grinding a that Ww are 


relacet a separate 
sure 
to get the faces square If vou know the amount of ‘out-of 
so that you 


round, you take off a few thousandths more 


can grind the bore to proper size 
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“What about your valve operation?” 
“Well 


ment of valves, 


standard procedures call for automatic replace 


springs and guides. Occasionally we get a 


job where the customer wants to save as many of thes 
parts as possible but we don't like it « 

inserts are replaced if they are gettin 

they can't take the initial loss or wher 

in too tar 

width and 


check 


is to grind seats to the roper 
uke by ‘ We 
a thou 


Our practice 
with the axis of the 


and hold it to 


concentin 


runout carefully ndth or less 


angle is always matched exactly to the valve face 


We don’t like the ring seal you get with interference angl 
you get full seat-width seali right from 


Done our way 


the start. Valves are lightly lapped on their seat and then 


given a hydrostatic test to check tight 


Surface grinding a head. Average-sized blocks can also be accom 


modated. For larger blocks, a larger-capacity machine is available 


“You spoke about face-grinding the heads and 
earlier mentioned biock grinding. What 
this?” 


“Holding diesel pressures meat 


about 


that 
ing must be just about pertect 

hollows by 
trouble. We 


underneath 


pulling down on the 

grind all heads on "W t ith the 
Big blocks we 

B-ft long 


ounted a 


high and about 
planer We i" 


tool slide and rigged the controls fo 


grindis 


“It’s obvious that you do a lot of crankshaft grind 
ing. What is your setup?” 


“We grind a lot of shafts 
on contract jobs 
work but 
For our work and outsids 


of the big 


both for our re 
The smaller grinder do 
when you get a big shaft, what 
jobs, we got the bi 
It will handle 
With the 


handles up to a 48-in swing and 15-ft lengths 


gest around railroad al 


the big Baldwins raising block i} 





The smaller of two crankshaft qrinders handles shafts up to 24-in 


swing and 64-in length. The journals are polished after grinding 


\s far as the grinding goes, it’s all in the care you 
with details, We 


‘ hine 


check shafts out with the maenaflux 
after Incidently 
checked this way too 


before and grinding rods 


Shaft centering is important We allow no runout at the 


timing gear end and only a thousandth at the flywheel end 


Re enter nig is done if necessary Then you can get ¢ leanup 


at the standard undersize. Get indexing 


watch the fillets carefully 


maxinum you! 


right size properly, and you 


have a good, straight and true shaft 


By the 


the only 


way, the Arnold gauges on the grinders are 


way to check a shaft You can make a shaft On 
the bench and check out a journal round and Straight 


aligns with the others 


Arnold yg we kn 


volt no guarantee that it 


and the 


But you ve 
With 
that they are right 

As a final step 


proper centering iuge 
all shaft journals are polished with an 
With this rig, 

traveling at high speed, polishes the 
ioval is about O.0005-in and we 


attachment on the grinder a very fine abra 


sive belt (400-erit) 


journals. M tal re allow 


Large crankshafts with up to a 48-in swing and 15-ft length 


can be handled in this grinder, one of the largest in the area 


A high speed mildly-abrasive beit, an attachment availabie for 
these grinders, gives newly-ground journal highly polished finish 


for it in grinding. Of course. we clean oi 


fair in the oil holes in the journals.” 


“What about other components?” 
all taken down on the bench 


All worn parts, gaskets, seals, etc., are 


[hey are cleaned and in 
spected 
All the 


work. In fact we have some sper ial tocls, For example we 


re plas ed 


machine shop facilities are available for this 


have the grinders for refinishing all flywheels 


“Now what about assembly?” 
The assembler pats all the parts ind materials necessary 


to build up the engine. Its the parts man’s job to see 


that he gets them. On time too. He builds up the whole 


engine and follows it right threugh final testing and 


run-in 


“Where do you get your data on clearances, torques, 
etc.?”” 


“Some we have gotten from manufacturers but we ve had 


to piece out a lot of it. We have most of the dope but we 
could sure use a good manual like we have for gasoline 


engines 


“What about parts?” 
They re 


wont give us a reasonable pris 


Some engine builders 
break it least 
make it hard for us to get factory 


tough in a lot of cases. 
ind some 
their distributors parts 


at any price. Being somewhat in the parts business our 


selves, we can get a lot of good, reputable replace nent 
parts. Some of the parts are made by the same people that 


supply the factory.” 


“What is your policy on such things as bearing 
shells, oil seals and gaskets?” 
“They're all replaced in any rebuilt engine 


Pale 


We won't take a job if a customer wants us to reuse them 


hearings 
It doesn’t make sense. These engines are rebu It to stay on 
the job Some life meone tre meven reus ible bear ings and 
the labor cost of early replacement is a lot more than the 
That 2 als and gaskets too a 


cost of a set ot shells es for ae 
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Each engine rebuilt is tested and run-in on this dy- 
namometer. Mounting adapters and system connections 
were tailored to accomodate a broad variety of engines 


’ 


“I see your dynamometer right by the front door.’ 
“Yes, thats the last stop before engines 
We test all engines, 


at delivered 
Phat means that the rings have seated 
vo to work. | don’t know 

got along before we got the rig. We can catch leak 
and know 


worrying 


how we 
make 


that the engine is 


and they are ready to 


all adjustments 


power-test 


right before it leaves. No about ¢ xpensive 
comebacks. 

“We bought mounting adapters and then reworked them 
to fit all the engines we test and to spe d up mounting 


time. The rig will handle all engines up to 500 horsepower.” 


“Isn’t testing pretty noisy right here in the shop?” 
“Well. we spoke about the space proble n before and actu 
in location, or room to 


The exhaust 


didn’t have much choice 


Anyhow, it isn’t too bad 


ally we 
build an en losure 
Maxim silencer 
ll but the 


noise has been quieted down by that big 


near the roof. It would be nice to have a test « 


noise isnt bad and being open makes engine handling 


easy. 


“One final question. How many men do you have 
and how many engines, total and diesels, are turn- 
ed out per month?” 

fourteen men in all. Taking a 


! onths th 


“We average thirteen o1 
yearly figure and breaking it down to 


total is about 


average 


So engines per month, with 6 to 8 diesels 


plus extra jobs suc h as the crankshaft grinding.” 


“Thanks, Frank, and thank the others too. That's 
about it.” 
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List of Major Tools 


Cleaning Tanks 
Cleaner 
Hones. Mic onmat« 
Pin Fitting Machin 
Rod Bore Grinde 
Line Be ng Machine 
Piston Knurler 
Cylinder Head G 
Valve Seat G 
Valve Refa 
Crankshaft G 


Dynamometer 


Steam 


nder 


nders 





What Do You Know! 


Here are some questions to test your general 
knowledge of the diesel field. Make your se 
lections, then turn to Page 64 to check them. 


|. Master and link design of connecting rod 


Choose two of 


gives vee 


type 


engines certain advantages these advan 


tages from the fol'owing 


a. Lower unit bearing pressures 
b Higher torques 


« Sho-ter engine design 


d. Smoother operation 


2. After a scored journal has been reqround so that bench 


checking with a micrometer shows it, as well as all othe 


journals, to be round and straight, the crankshaft can be 


automatic ally considered true and be installed 
». True b. False 
3. When rebuilding an engine the most practical and e 
nomic practice with respect to the bear ng shells 

a. Replace regardless of condition 


b. Reuse if not excessively worn 
y 


4. When line boring bearing saddles, the bar should be 
a. Centered to take equal cuts top and botton 
b. Offset to take most meta! from « ap 

c. Offset to take most metal from sadd 


5. It is possible to use a standard transmiss 


with a torque converter 


a True 


lube oil is 
18°F 
of oxidized oil products w 
a. 25% 


b. 50° 


heated above 


6. As 


every increase in ter per 


7. 1f an analysis shows that there is aluminun n 4 lube o 


sample, it can come from which of the follow ng 
a. Pistons 
b. Bearings 
c. Bushings 
d. Dirt drawn into the engine 
































Comparison of the new 23.5/33 type with its forerunner, the 
23/33. Engine is generally “‘tightened-up”’. Bedplate is rein- 
forced, valve actuating mechanism is shortened and inclined, 


and crank webs are oval-turned, for simplified machining 


Highlighting 
-A-N’s 
Redesign 


“Gy”’ 


Some interesting ideas in design, leading to higher output. 


Fo" 1) years M-A-N’s GV engines have had a success 
ful career. Now they have been redesigned and im 
and called the “A 
Bore and stroke 
sets of numerals 
These are the GV 23.5/33, the 
GV 52/74. All 


higher hor sepowe! 


proved to modern standards series, 


Included are three sizes of engines, 
(in mm) are indicated by the two 
eparated by the slant 
GV 30/45 


and the feature increased 


and in general a “tightening 


have 


Also, 


structural modifications 


tolerate the 


up in design. Certain 


heen made to higher performance. 


PHY COTM pO nis were rec signed. 

In this respect, precision bearings are now used, The 
crankshaft is supported on steel shells lined with a bear 
ng metal having a high lead content. The connecting 


rod bearings, however, which normally carry a high 


er load per square inch, embody a distinct departure from 
M.-A-N 

These 
tion, The 


rast bearing practices 
| 


journal bearings are of tri-metallic 


third 


construc 


surface is not just an overlay 


coating: 


it is an actual running surface. The reasoning ran like 


this 
For optimum running qualities, 


best, But 


have limited mechanical strength, unless supported. The 


a high-lead content 


white-metal is a bearing of this type would 


support would have to be a shell of stronger material, 


such as steel. 


It is well known that the thinner the white metal 


lining, the greater its load-sustaining capacity. On the 
other hand, a 


backed by 


the lining, will afford the shaft protection from contact. 


very thin lining is acceptable only if 


a metal which, in the event of trouble with 





Sectional view of the tri-metallic pre 
cision bearing used on the 
the 23.5/33 type 


intermediate 


journals of 
white 
layer a soft lead 


Inner layer is 
metal, 


bronze, and steel 





flanged backing is 











This metal could be brass: but steel shells have shown 
superior characteristics. 


M A.N selected a soft 
(0.040-in} thick as an 


As a compromise lead-bronze 


layer about | mm intermediate 


layer. This makes a very good bond with the white metal. 
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What has happened is that the bearing offers low 
friction characteristics, high load carrying ability and 
good resistance to fatigue. Should trouble arise at the 
bearing the intermediate layer protects the shaft from 
damage. The steel outer shell gives strength. Every com 
ponent is engineered to tolerate the increased output. 

And speaking of higher output, M-A-N built turbo 
available for engines of 6. 7, and 8 


chargers are now 


Built along the lines of conventional turbo 
M-A-N 


use of a multi-surface plain bear 


cylinders. 
there is noteworthy 


This is the 


chargers one point in the 
version. 
ing 

The contour of this bearing is not a true circle. It 
is a combination of four bearing surfaces, each of which 
has a slightly larger radius than the shaft journal. The 
rotation of the shaft within the bearing results in four 


When 


radi il 


the circumferences 


the 


distributed over 
shaft floats 


oil . wedges” 


under load, the within limits of 


clearance. 


ka 


rot 


section and radial section turbo rotor 
of bearing shaft 
ond P1,2,384 are forces resulting from the four oil “wedges” 


Under load, these tend to force the shaft toward the center 


Longitudinal through 


bearings. R is redius sections; rr is radius; 


In this type bearing, the narrowest gaps will always 


The forces acting on the shaft 
the 


Friction in the multi-surface bearing is claimed 


remain in the same place. 


circumferences always tend to press shaft into the 
center 
lo he 


about 20 to 50! less than in a cylindrical plain 


bearing. Its lifetime is proportionately longer, according 
to M-A-N, 

In accord with increasing the speed of the engines 
M-A-N the 
aluminum pistons, These 
ing to M-A-N, to de velop higher bime ps 
is follows 


Heat 
that of cast 


has reduced reci pros ating mass by using 


also allow the engines, accord 


It is explained 


three 
that the 


the aluminum alloy is 


This 


(resulting from the higher bmep) is dis 


conductivity of 


times iron. means, roughly 


additional heat 


sipated more rapidly In this way the new engine. using 


aluminum pistons, operates at the same cylinder t mpera 
ture as the former—even though 


running at higher 


bmep. 
This 
which more than offsets the lesser 


Design wise, the new piston is vault shaped. 


offers extreme rigidity 


mechanical strength of the lighter metal. It also pro 


vides the largest possible cross sectional area for the 
heat to skirt the 


These pistons come in two separate versions, which leads 


flow of the rings and from crown, 


into another design modification. 


Diesel Power 


The same individual cylinder head is used whether 


the engine uses the open-type or pre combustion system 
As shown in drawing a longer nozzle and holder issem 
bly is used in the head for direct injection. The injector 
extends through the head opening so as to inject direct 


assembly is 


ly into the open combustion space precombus 


tion system, a much shorter nozzle used 


le aving a portion ot the he ad opening lor 1 pre om 
bustion chamber, A separate piece fits the lower end of 
the cavity to form the chambers throat 


tion and gives the 


single-head-for-two-systems facilitates produ 


user a choice of combustion systems 


with only minor modification of the basic engin 


Pre-combustion system ond open system both using the same head 
Note differently 


Final compression temperature is 


with minor modifications shaped piston rown 


norzie and nozzle holder same 


Choice has been given because of the relative advan 
system The narrow 


make the 
fuel 


tages and disadvantages of each 


nozzle holes used with an open system engine 


but it use 
les T 


urroun ! 


sensitive to inferior 


less of it 


more grades of 


slightly Pre-combustion systems ar 


sitive to the quality of the fuel; but the water 


ing the pre-combustion chamber absorbs some of the 


This slightly 


quieter in operation with lower peak pressure Son 


heal system will use more fuel: but at i 


Limes 
M-A-N 


system 


pre combustion Ly enpines “ure | ind tarting 
saves 


will 


sion and explains as follows 


that their engine using the pre-combustion 


start just as easily as the 


open \* 


Ite trie mibe I 
Well 


the pre-col 


those two piston versions Ww 
why Ihe 


ibustion 


here is crown of the 


chamber engine is 


than that used with the open type system 


the clearance volume Compression ratio 
bustion chamber engines is raised to such 
the final cor 


ol the 


pression temperature is the 

options 

modification of the GV engine 
siderably expanded the M-A-N engine line. Redesig 


their standard of the latest 


(ener ally 


brought it up to 
| x perience gathered in the past few decades h 
series, and M 


require ment 


corporated into the new engine 


certain that they will meet all 





TORQUE 
CONVERTER 


CLUTCH 


ee DIP STICK 


“TransVerter’ is specifically designed for off-highway 
and stop-go operation. It's only eight inches longer 
than conventional transmisson and clutch. It can be 


installed without re-designing any standard make engine 


MOUNTING PAD 


POWER TAKE OFF LOCATION 


“TransVerter’ Solves Some Drive Problems 


Clark’s combination of a torque converter and conventional transmission 
provides advantages of hydraulic devices for light off-highway units and stop- 


and-go service. 


PTIMUM methods of power transmission will large 


ly depend on the cycle of operation of a particular 


vehicle or piece of equipment. Torque converters or fluid 


couplings, alone or in combination with various types 


of transmissions, have proved their value time and time 
But there is 


again no one best setup for all applic itions 


it depends on the operating cycle and—as always—costs. 


By clever arrangement of drive components, the range 
of application is continually broadened to 


being pro 


vide different 


advantages of hydraulic devices in 


services, Clark Equipment Co 
TransVerter light 


has done this with their 


unit) for 


off-highway units and for 


stop-and-go service 


This power train package is made 


up ofa torque converter hydraulic disconnect cluteh and 
standard transmission 


325-1b ft 
eight 


It's rated for engine torque out 
put up to 
Being 


inches longer than a 


thi 


only conventional 


be installed 
without major re-design of engines or truck chassis, The 
TransVerter comes in mounting 
standard mak 


Operational advantages of 


ion and clutch new unit can 


one unit ready for 


with any diesel or gasoline engine 


the new train in 


An 
point 
whe re most work can be done it} che suainie pear | ine ine h 


power 
clude elimination of engine stalling and lugging 
other 


feature is reduction in 


gear shifting to th 


ing control by throttle is 
the 
he 


addition to 


simply working the 


another 


advantage. Still another feature is 


SAI 


torque 


provision for 
powel take-off attachments to the 
These others 


make this power train particularly suitable for busses 


driven by 


converter features in 


garbage trucks, delivery trucks and various types of 


construction equipment, 


Use of a than a 


foot” 


heavy y 
troubles. 
“letting 


rather 
left 


doesn't 


disconnect 
“tired 


that 


hydraulic 
clutch 
on-off 


“easing”. 


friction 
It is as 


eliminates 
type unit 


As a 


leases can be used including a shift lever button or even 


require 


in’ of clutch re 


result, a variety of 
a pe lal raised slightly from the floorboard, 
Now that we've discussed the important features and 
| 
applications of this new power train, let’s go over the 


construction and operation of its components 


Torque Converter 

The Clark 
the TransVerter 
a 2.57-] 
equipped with 
that 


designed-and-built| torque converter in 


is a single stage, 3-element type with 
maximum torque multiplication ratio. It is 
an over-running clutch in the stator so 
it performs as a hydraulic coupling under light 
this, the 


at high efliciency throughout the load range. 


load conditions. Because of 


unit can operate 
All conve rler elements are single piece aluminum cast 


1s mounted on high-capae ity bearings 


anti-frietion 
Suthcient cooling capacity is provided so that the unit 
will not overheat even under severe loading 

The torque converter rotates in a dry housing rather 
than in a housing containing oil. This avoids oil leak 
problems at the flywheel housing. Maximum road cleat 
ance is made possible by having the bottom of the torque 
converter almost even with bottom of transmission 


The torque converter has a coupling-gear type of 
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Single-stage, 3-element torque converter in “TransVerter”’ 
has a 2.57-1 maximum torque multiplication and rated 
for engine torque output up to 325-ib ft. At rotates in 
dry housing. Disconnect clutch is hydraulically-actuated, 
of the muitiple-disc type. Standard transmission is used 


drive. This permits the TransVerter to be fitted to any 
engine equipped with SAE housings and a suitable fly 
Another flexibility 


which joins the torque converter housing to the trans 


wheel factor is the adapter plate 


mission case, This permits the torque converter to be 
used with a variety of Clark transmissions without having 
to change the converter housing. 

Ordinarily the TransVerter can be supported by the 
flywheel since it is a However. 


engine unit. 


into the 


compact 


auxiliary mounting pads are cast converter 


housing to permit additional support if necessary 


Hydraulic Disconnect Clutch 

The TransVerter disconnect clutch is a hydraulically 
actuated clutch of the multiple-dise type. When hydrau 
lic pressure is applied to the clutch, a piston forces the 
two sets of plates together. This couples the torque con 
verter output shaft to the main drive gear of the trans 
mission. Torque is then transmitted from the engine 


finally 


pressure is re 


through the converter to the and 


shaft. When 


leased the clutch plates separate, immediately disconnect 


transmission 


out to the drive hydraulic 
ing the engine drive from the transmission so that gear 
shifting is easy 

Hydraulic 
trolled by 


hydraulically balanced spool-type valve. It is 


disconnect clutch is 


the clutch control 


pressure to the 


con 


means of valve——a simple 
mounted 
on top of the torque converter housing for accessibility 
and easy maintenance, When the valve is “on’’, oil pres 
sure is applied to the clutch pack. When the valve is 
“off”, oil drains back rapidly to the torque converter 
sump so that the connect-disconnect action is quick and 
positive without “ereep”. 


engaged 


The clutch can be gag at idling speed because 
the TransVerter is equipped with a torque converter 
Slippage takes place in the converter rather than in the 
an almost indefinite life sine: 


clutch. It is said to have 


it is not a power absorbing member. 


In normal operations, a TransVerter-equipped unit 


could be started in second gear. Third and fifth would 


Diesel Power 


he the other commonly used Onee the working 


rite 
might be left in thal 
ould be 


speed is selected, the transmission 


gear for the whole operation Low first) gear v 
needed for emergency torque requirement creepin ele 
Hydraulic Circuit 


An oil cireuit completely separate from the trans 
mission is provided for the torque converter and hydrau 


Verter 


only two 


lic disconnect clutch. Installation of the Tran 


is thereby greatly simplified, There are con 


nections for the entire hydraulic circuit, one oil line 


cooler and one oil line from the cooler 


to the 


An externally mounted oil pump provict hydrauls 


pressure for the converter and disconnect clutch. Ut 


is driven directly by a pear train from the input vel 


of the torque converter, Since the torque converter is 


tied to the flywheel. the hydraulic pump is in operation 


that 
idling 


whenever the engine is turning over. This mean 


with the engine 


hydraulic 
An easily 
and the 


there is pressure even 
re movable 


clutch The oil 


tached for servie ing by simply removing four bolt 


ol sump and screen rve the con 


verter pump itself can be de 


Iwo pressure regulating valves, one for the conver 


clutch, are located at the bottom 
hither 


mere ly 


ter and one for the 


of the sump housing valve is readil swcecessibl 


for servicing by removing a plug-—-and without 


disturbing anything else 
cireuit uses onl 


fluid 


The entire hydraulic 


ol Dy pe \ 


hydraulic 


Model Availability 


PransVerter power trains are available in the 


ing types b speeds forward—one reverse, or 4 


forward—-4 speeds reverse; 5 speeds forward ——on 


verse or ) speeds forward ) speeds revere with 2nd 


trd. 4th and 5th speeds synchronized: 5 speeds forward 
non-synchronized version All are 


available with SAK No. 3 
clutch 


and one reverse in a 
sell housing 
and 


\ variety of Lransmission 


well as transmission brakes a 





Two record cards 
for each engine are kept in rotary file in fore- 
ground. One cord carries record of analyses, the 
other has record of dates samples are taken. Cards 
come up as file is rotated showing serial numbers 
of engines from which oil samples are to be taken 


Lube oil analyses headquarters 


Laboratory Tests Cut Diesel Downtime 


A review of actual testing and analyses in Pennsylvania Railroad laboratories, of diesels, 


their components, their fuels and lube oils, shows how potential or actual troubles are 


discovered. Reported results enable maintenance men to take early corrective action. 


ABORATORY about 


diese | engines 


Results of 


analyses and tests tell oa lot 


their components and the fuel and 


lube oils used these tests and analyses are 


essential to maintenance departments, They show unde 


sirable conditions, old or new, enabling maintenance 


personnel to take corrective action, This prevents many 


potential failures which would cause expensive and 


lengthy engine downtime 


Recognizing the benefits of tests and analyses, users 


with many diesels to maintain often have laboratories 


whose specific function is to make tests and correlate all 
Then they advise the and maintenance men 


of their findings and make recommendations. 

\n example of the type of test laboratories set up and 
them are covered in a 
recently presented by M. A. Pinney 
The Pennsylvania Railroad. Mr 


New England Railroad Club. He discussed in detail the 


the duties performed hy paper 
Tests, 


Pinney spoke before the 


Kingineer of 


problems which diesel locomotives bring into the PRR’s 
This 


formation and data in Mr 


test department article deals specifically with in 


Pinne y's paper whi h covers 
actual tests made by the PRR laboratories. 


The PRR 


facilities engaged in 


maintains one of the 


largest forces and 


mechanical test, research and de- 


velopment work of any railroad in the U.S, 


Their work comprises material inspection, fuel in 
spection, road testing, chemical and physical laboratory 
analyses, and lumber inspection. They also do research 
lines. Of 


the above, fuel inspection, chemical and physical labora 


work of a varied nature along many related 
tory activities, and road testing have been most affected 


by the diesel locomotive. 


Fuel Inspection 
1949 the PRR has been purchasing No. 2 home 


heating fuels from a list of approved suppliers. The 


Since 


road has no specification for fuel oil. The only require 
ment is that it be of a quality equal to that of the sample 
submitted when the oil producer 


approved list, 


was placed on the 
This of course was dependent on that 
sample satisfactorily passing a laboratory analysis. 

The major function of the fuel inspection department 
therefore, is to keep a check on fuel quality supplied the 
railroad, Also to inspect fuel oil storage and dispensing 
facilities to see that they are properly maintained and 
the oil kept free from excessive dirt and water. 

Heating fuels cost about one-half cent per gallon less 
than the 50-cetane fuels required by many railroads. 
Use of these fuels has saved the PRR more than $1,000 
OOO per year for the last six 


years, as compared with 
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what the 
the so-called 


sulphur 


More recently 


K)-cetane, 1.0 


)-cetane fuel would have cost 


“economy grad ” fuels 


have been used at a further saving of about 


S6H7O0.000 per year. 


Chemical Laboratory Work 

About 60° of the 62,000 man-hours worked annually 
by the chemical laboratory is expanded on diesel work. 
This includes analysis of fuel and lube oils, analysis of 
fuel oil filter 


meter operators for enginehouses, checking cooling water 


oils from lube and tests, training viscosi- 


treatment, analyzing and testing various cleaners and de 


low omotives. and 


failed 


tergents for cleaning parts of diesel 


hemical analyses in connection with 


parts re 
moved from diesel locomotives 
Analyses of crankcase samples of lube oils, including 


“spectrographic analysis’, is by far the most important 


Lube oil 
ready for 


samples taken from engines 


About 


in the field are lined up 


laboratory analysis 125-135 are anaiyzed daily 


part of the work presently performed in this laboratory 
It is part of a program designed to prolong life of parts 
rates. 


through a reduction of wear 


Phree 


road locomotive diesel engines, 


major functions of heavy-duty lube oil used in 


and the laboratory tests 
made to satisfactory 


follows. 


| Lubris atior 


insure its performance are as 


of rubbing parts without weal and no over 


heating. and maximum eth mency in sealing between 


piston and liner to prevent blowby, are essential. 
Dilution of rob the 
detect fuel 
flash point 
onds, or flash 


oil is no longer considered satis 


lube oil with fuel oil or water 
oil of its proper lubricating properties. To 
proy Z proj 


check of lube oil 


are made. If is less than 650 se« 


dilution, a viscosity and 
viscosity 
point less than 360° F, 
factory. 


A check of the 


whether any free water exists in it. In the 


oil is also made to visually determine 


spec trograph E 


analysis. a check is also made for boron. a 


constituent 


Diesel Power 


If boron is above a certain 


has bee A leaking 


found in the oil 


of cooling water treatment) 


level content, cooling water into the 
lube oil even though no free water is 
sample 
2. Cooling of pistons and other parts 1s also accomplished 
by lube oil if it is properly cooled in lube oil coolers and 
is supplied in sufficient amounts, However, if lube oil is 
not being properly cooled or 1s being circulated in 
adequate quantities, it will become overheated, This over 
heating leaves its mark on the oil 

Lube oil used by the PRR 


85°F to 195°F. It contains oxidation 


prevent serious oxidation of the oil if these tevnperature 


should operate al ibout 


inhibitors which 


are not exceeded, If an oil cooler Is dirty or 18 being 


bypassed these Ler pe ratures will he exceeded 


kor every increment of 17°F to 18°F at which the 


oil operates above normal temperature, oxidation rate 


will be doubled. For example if an oil operates at 45 | 


above normal temperature, the first 17 to 18 degrees in 


crement of this excess temperature will double oxidation 


rate. The second such increment rise will double it again 


making the oxidation rate four times what it normally 


would be. 
Oxidation produ ts in lube oil cause lac quer on piston 


and in ring grooves, Since such deposits ire acidic ow 


nature they combine with water in the oil (from cooling 
i“ id I hie “ft 
acids attack all parts of the engine which they 


, Keeping 


prevention of laequer and carbon deposits 


water leaks or condensation) to form strong 


ontact 


clean interior of engine particularly the 


on pistons ind 
in ring grooves, and of sludge deposits in oil ports and 
passages, is the third major function of heavy-duty lube 
oil, 

These cleaning operations are performed by lube oil 


because it contains metallic soap detergent-dispersivs 


additives. 


These additives have properties whi h disperse 


oxidized oil produ ts, dirt, carbon, ete. and hold them in 

suspension in the oil preventing them from depositing on 

engine parts. 
kflectiveness of additives in 


| f 
oss Oo; 


dispersing these fine 
particles is gradually lost eflectivens 

is one of the principal reasons for the presently establish 
diesel units on the PRK 


New straight mineral oil has practically no ash 


additive 


ed oil change periods for all 
content 


LOoOo | \,/ 


le ive if) i h re 


il a sample is completely burned at about 


Ww ill 


Conseque ntly, as 


ditive or heavy-duty type oil 


when at) burne d 


a laborator' 


content of 


an oil sample is determined and 


measure of the amount of additive remaining 
Laboratory Procedures 
Oxidation products determination consists of diluti 


a lube oil sample twice with normal pentane in a ratio 


ol 9 parts pentane to | part lube oil sample. Each dilution 
of sample with pentane is centrifuged, the dissolved oil 
poured off and the centrifuge tubs 
those (dirt 


soluble 


dried, leaving or 


materials and oxidized oil) which 


in pe nlane 





These centrifuges are used for separating dirt and 
oxidized oil in pentane and benzine insolubles tests 


If this 
sample, another sample of the same oil is twice diluted 
The 


dissolved products are poured off and the tube dried. 


residue is greater than 14% of the original 


with benzene and centrifuged after each dilution 


Benzene dissolves both oil and oxidation products 80 


that the insoluble left consists only of dirt. Subtracting 
the benzene insolubles from the pentane insolubles gives 
the amount of oxidized oil. If either dirt or oxidized oil 


exceeds of the original oil sample, it is recommend 


Caretully weighed lube oil samples are put in centrifuge tubes 
Two balances shown are used to weigh first empty tube, then tube 
plus insolubles Electrically-operated balances are 


very accurate 


ed that oil be changed and that necessary work be done 
on the locomotive unit to prevent further contamination 
of new oil 

Viscosity is determined in the larger enginehouses by 
standard Saybolt viscosimeters. However, this type of 
instrument is too slow for produc tion work where process- 
ing a large number of samples is involved. In the main 
laboratory, kinematic viscosimeters which can handle a 
large number of samples are used 


Flash hood 


using a standard brass cup filled to a seribed line with 


point tests are made under a ventilated 


a sample of lube oil, With a thermometer suspended in 


the oil. it is heated by an electric LO 2 


At each 5° F rise in temperature, a small gas 


heater at about 


per minute 


he 


ture at which a flash appears at any point on surface of 


flame is passed horizontally across the « up tempera 
the oil is the flesh point of the oil. 
Spectrographic examination is the next tep in the oil 


analysis. It is made to determine the amount of wear 


metals in tube oil. This data assists engine maintenance 
to a considerable extent. 
weighed into 


A two-gram sample of oil is accurately 


a small porcelain crucible. To this is added 600-mg of 
chemically pure graphite. The crucible is then placed on 
a hot plate (under a hood) and thermostatically main 
tained at about 700°F, 

After the oil has cooked so that 
mains 


a muffle 


one hour. 


coke re 
the crucible is placed in 


LOOO°R for 


only a dry 


(usually 5 to 6 hours), 
furnace where the coke is heated at 
Then the crucible is removed and allowed to 
cool, after which 60 mg of lithium carbonate are added. 


After the coke 


mixed in a 


and lithium carbonate are thoroughly 


wigglebug machine, a hollow-cup-bottom 


electrode is filled with a ample of the mixture and sent 
to the spectrograph. (See DirseL Power, May, 1953 for 
a brief description of a spectrograph, and its use as a 


maintenance tool). 


and other 
striking arc, 
instrument 


record of wear metals 
right are electrodes for 
light into body of 


Spectrograph makes photographic 
lube oil. At 
admitting 


elements in 


the slit and lenses for 


From the photographic record made with the spectro- 
graph, the amount of wear metals and other elements 


in the oil are seen by use of a densitometer. In this in 


strument a beam of light is passed through the spectrum 
lines appearing on the developed photographic plate. Line 


density is measured by noting the deflection produced 


on a galvanometer by voltage generated in a_ photo 


electric cell by light passed through the spectrum line. 


Since variation in the flickering are intensity can pro 


duce variations in spectrum line density for the same 


quantity of element present in the sample, an internal 


standard of exact amount (lithium carbonate-60 mg.) is 
added to the sample before it is burned. Any variation 


In spectrum line intensity due to arc variations will 
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Photographic record made with spectrograph is placed 
on this densimeter which by measuring and comparing 
the line density of wear metals to line density of 
lithium carbonate (an internal standard) shows the 
amount (ppm) of the wear element present in the oil 


affect the lithium lines in the spectrum to the same « 
gree that wear elements lines will be affected 


Thus, by 


element 


simple calculation of the ratio of wear 


density to the line density produced by the 


known amount of lithium added, the amount (ppm) of 
the wear element can be determined. A cal ulating board 
is used for quick determination of the amount of wear 


element present without going through a mathematical 


calculation for each element in the sample. 
kight elements (wear metals) are determined by this 


spectrograph analysis. 1) Silver can come only from 


silver plated wrist pin bushings. (2) Aluminum may come 
from road dirt drawn into any engine 


likely 


with combustion 


air. But it most comes from aluminum pistons 


This calculating board quickly figures the amount (ppm) of each 
wear metal in sample by comparison of their line densities to 
line densities of known quantities of wear elements. This elimi 
nates mathematical calculation of each of the wear elements 


Diesel Power 


Chromium comes from chrome plated 


cooling water le iks when chromate tre 


may come trom 


Li ¢ opper and ») lead 


parts such as brass bushings, camshaft beari 


el But most likely these come from mat nad « nect 


ing rod bearings, and camshaft bearings 


High 
ins wear on brass or 
High lead in the 


ssive weal 


le id ul 


thrust bear 


copper without presence of high jally 


bronze bushings o1 
ibsence of high copper indicate 
of crankshalt be 

th lead is it 


lead bearing metal 


rates on lead overlay 
ings Presence ol both high coppel and hi 


dicative of trouble with the copper 


in crankshaft bearings 


6) tron can come from plain iron lines 


tons, piston rings years, and crankshaft 


silicon is usually an indication of road dirt 


yelling 
into engine with combustion air due 


filtration. It also 


to inadequate i 
a probable lack of 


maintenance, (6 \ 


indicates prop 


ur filter boron, whieh 


content of 


ENOLA 
, N _ Claes EF ISA 

@ As 7 74 6a a-\? 
| 4059/4607 S5/7 6565 
719 7713 


"A27¢e 
(il last changed i, os Tt ' Wt 4 

Reason for change Dilution, be easihtr easly 7 4 Le ret 
bi. since oil change }1@921 | (Bae , 2972 jeose 4447 
Filters last changed | @@ | 7-1 7-7 719! 88 
Vi.since filter changes 41@0 | 1@20/ 1:52 6956! 4694) 
Last monthly inspec'n S-2o | @ Zt, & ai i 7-19 | 7-19) 
Flash “lo 440 ' “Go 435 “35 

Yis. at 100° Pf, ; 938 936 916 944 | Ble 

Pentane Insolyble ' 21 | 69] as ot 4 

xidized oil 1% | 

pH 
Ast 
hg 


63 


aT 


vwgeuvegod ++ 


EX For@, notified 


Reproduction of typical record card shows results of spectrograph 


analyses of lube oil samples made on different dates. For example 
6/21 


chromium content 


results of analysis shows high lead, high copper and high 


Chromate cooling water treatment used in engine 


is present in the non-chromate cooling walter treatment 


used, shows that cooling water has leaked into lube oil 
even if there is no free 


Base d on the 


water present 


results of a spectrographic analysis 
laboratory supervisors make a report to the maintenance 


his 


indicate 


foreman on a suitably designed form form sho 


the spectrographie results which that certain 


parts of engine may be wearing excessively and 
taken. It 
responsibility of the foreman and his force to locate and 


himself 


uppe 4] 


the corrective action to be then becomes the 


correct the trouble, or satisfy that no 


Sericius 


defects exist, 


The report form also provides space for 


reporting 





THE PENNSYLVANIA BAILBOAD 
EXAMINATION OF DIESEL CRANECASE OIL 
Altoona, Ps 
Cc. A, Mineter (5) Unit No 9OOLA 


Yoreman, ULesel Shop, Hels 


Items checked are in exc0om 


{ emditen of (ni 


Engine No 
A mgrificant valu 


pects og aphic 


On Fue Chro Sali 
Dirty fi nar , 


Alums 
Copper Irom mium con nur 


Above conditions are indicative of Nigh rete 


or thrust bearings ert cooling water leaki i » lube of] eyetem 


Unieas already done since sampling date, perform work items checked below 


(a) by shopping unit prompt w (b) at next shopping of thie unit 


(lean ( henge inapect 


Engine ant Lat ’ Pratons For 
A ast Thrust and/or Fue 

Filter te Hear Laners O1 
and ng for D 


Aw Hox Wear tor Syaterr 


w work done and defects found F« 


OSMP @) 4. &. Bell (1) M. A. PINNEY 


Engineer of Testa Ua 


br 25~Se Mt /eg 
Clase =W1SA 


Sampled 62) 


f min and/or connecting rot 


mF wee 
we hilt eG 


Boror Others 


O} Temp 





wward one copy to your GMP or Works Manager thro 
and return one copy to the GEMI’.1), Philadelphia, Pa, and the Engineer of Tests 


Altoona Engine damages such as this have been greatly re 


duced through use of spectrograph analyses which 
show in bearings, etc 


up unfavorable conditions 





Works Mgr GOSMP GSGMP-D Engr. of Tests a 


Work as follows to correct eamditions reported above was done on 7-1-5h 


(Date) 
Work done: Changed lube o41, flushed lube of) ayatem, charged lube ot) filtere and 


maine sir intake [ilters, water tested meine and inepected a1) bearings, 


upper San-rod bearings mdi, 2, 7, 6 lewer can-rod bearings, renewed 1) main bearings, 


renewed #. and #1) cylinder heade and seven exhaust manifold studs. 


Defects found Bearings worn, water leake at cylinder heads and otack etude 


C. A. Minster 
Enols Diesel Shop 


IF ADDITIONAL SPACE 
IS REQUIRED, USE 
REVERSE SIDE 


oil conditions, ie. dirty, oxidized, or fuel dilution, and 
corrective action necessary. This form is completed by 
defects work 
done to correct improper conditions, ¢ opies of the com 


Tests 


the foreman to show the found and the 


pleted report are sent to the kingineet ol and to 
other interested officials, 

Engine inspection and actual examination of the sus 
pected parts do not always disclose the defects antici 
pated, but the percentage of suspected defects found runs 
some ol 


high. Many failures are prevented in this way 


them being potential costly breakdowns 


Physical Laboratory 
About 37 of the 


by the physical laboratory 


9.000 man-hours worked annually 
are expended on diesel work 
This includes investigation of failed diesel engine parts 
development of me thods for reclaiming worn diesel parts 
testing of diesel axles and re 


supervision of ultrasoni 


earch itt the List ot reflectoscopes to test diesel loco 


Also 


flux and magnaglo testing, 


motive wheels included are supervision of magna 


including preparation of u 


structions covering apparatus and test techniques for 


Tmewed all 


This typical laboratory report dated 6/25 advised the 
maintenance foreman of the findings appearing on the 
record card (shown on preceding page) and what these 
findings indicate. Bottom of form shows defects found 
by maintenance mer and work they did on the engine 


Foreman 


Periginehouse 


diesel parts: testing packing and gaskets, hose, couplings 


and other diesel parts to develop acceptable additional 
sources of supply; acceptance tests of wire and cable 


and other diesel parts; and repairs to load meters 


Road Testing 

\ group working on road testing conducts all service 
trials of devices and equipment 
This is to 


most satisfactory and economical operation, These men 


apparatus, parts on 


determine which manufacturers parts give 


must know all new maintenance practices 1s well as the 
functioning of being 


A correct 


engineering, design and parts 


tested, to arrive at the best conclusions inter 
pretation of test results can mean large savings. 
About Oo 


in this department are expended on diesel work. This 


of the 72.000 man-hours worked annually 


efliciency. etc... of such dis 


intake filters 


includes tests on durability, 
sel parts as: lube and fuel oil filters; air 
and oil bath: 
belts and shock absorb 


chrome vs plain 


impingement vs rotonami lube oil cen 
trifuges vs standard filters; vee 
various steels 


ers injector nozzles of 


iron liners; chrome-plated piston rings; lube oil coolers 
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reclaimed such as shafts 


crankshafts 


than 


parts armature and 


pistons 


main and connecting rod bearings other 


builder's standard: and other mechanical 


electrical 


many 


and parts. Important also, are the service 


tests of lube oils. all of which are conducted by this group 


Currently over LOO such service tests are underway. 


\ record of every roller bearing in service is maintain 


ed by this group to develop comparative performance ol 


the various types. Examinations are made of each 





This piston was sectioned in laboratory to find out 
how much corbon had been built-up in the heat dam 
T is i 


done to determine if piston is overheating 


damaged diesel engine as it ts dismantled to determine 
cause of failure. 


Very 
the test 


few tests involve only one sub-department if 


Most the 


ly pic al of these are te 


organization tests involve efforts of 


two or more groups sts on diesel 
engine lube oils 


Service tests of 


lube 


the road test group. But 


follows | by 


2000 miles. a 


oils “are closely 


at each road test 


inspector s nds an oil sample to the 


chemical laboratory 


for spectrographic analysis. At conclusion of test. crank 


shaft and pistons are sent to the physical laboratory for 
hearing mi rographs to disclose whether there has beet 


any bearing corrosion. Pistons are sectioned to deter 


mine the carbon build up in the heat dam 
Recently a test was 


intake 


made to evaluate the 
filters by use of 
kinds ol 


evaluated by me 


performance 


of various air radio-active pis 


ton Five different 


Filters 


rings filters tested 


were 


were isuring the increase in 


radio-activity of lube oil after two round trips 


Enola | Hhbg ) 


2600-mni | 


in freight service between and Chicago 


Each kind of filter was applied to the test engine. A 


dust sampler was also installed in the engine room to 


Diesel Powor 


4 major 


alone exceeds annual cost of o 


measure the dust lading of intake air to 


this factor 
filter evaluated and th 


established W hil 
have beet 


Results of these tests were 


relative merit of each air filter was 


this is not the first time radio-active parts 


used in locomotive diesel engine tests 


the first time such work has been done by) 


with its forces 


This 
chief chemist. who several vears previously had 
an Ak Oak Ridge, Tenn 


road had qualified personnel to supervise the test lh 


road own 


lest was PRE 


tte na dl 


made under the direction of the 


school at Therefore the rail 


were 


favorable consideration 


ALC to 


ilso in a position to get 


when applic ition was made to the have the ri 


activated and the test authorized 


During the entire test period ol abo ronth i 
lest department inspector 
24 hours of aay He 


ized personnel came near the engine nad 


was assigned to the unit tor 


ever made sure that unauthor 


that the test 
wa properly conducted 


fests with this method were succes ful md while u 


ing only one engine, tests were completed in 
ould h 


five 


month 
L nder previous me thods these test “ 
least 


0 months operation on each of 


Summary—Savings Effected 
ittributed to 


Savings results trom pectrographn 


About | 


three 


lube oul ure iit 


This is 


inalyses of IPressive OLO Ow) 


is saved each year obtained from yeneral 


improvements 
Repair cost records are maintained, A rey 
costs prior to May 1, 1954 


mw 
when spectrographic an 


was initiated, and costs for a 20-1m« 


nth yr 


since that date. show a reduction of $585,000 annually 


In addition, at least § 


through 


OO000 a vear 


hay been ived 


reduction in wear of parts by maintaining 
proper lube oil conditions 

When 
established periodic 


Monthly 


trographi« 


a unit comes due for shopping ta 


schedule, it is placed 


list. thereafter. the 


maintenance hop 


laboratory forward reports to the chief me 


chanical officer outlining condition of the 


unit and en 


ilsa mace whether 
salely ¢ 
This has extended shopping periods and re luced dowt 


the reby 


Ke | 
pine recommendations are 


condition 


of unit is such that it can be ontinued in rvi 


Litre saving an additional $525,000 annuall 


froma study made about twe years ago ther test 


cle partment activities 


PRK 
sh 


value of 


here are two other § interestin 


ones inspectors rejected new material having a 


total over §$2.500.000 annually \ larg 


of this material was reworked by the manufacturers 


been checked ly i 


h ive 


later accepted If it 
the 


had not 


faulty material would been 


received ana 


rected by railroad forces at 


This 


a considerable ¢ K pense 


study also showed that in 13° major project 


alone, savings from work in which test de partment pla 


role totaled $1,690,000 annuall This amou 


jt rating test depart 








Series ““D’ D375 and D397 with engine-mounted lube-oil filters 


Redesigns 
Two 
Industrial 
Engines 


Design changes provide better breathing ability plus 
turbocharging. Series includes both oil and gas engines. 


ATERPILLAR’S industrial engine line has been aug- 


mented by the addition of two heavy-duty vee-type 
engines, | p to a maximum of 650 hp can be produc ed by 
the larger engine, operating at 1300-rpm with turbocharger. 

Comprising the new “Series D”, the 8-cyl D375 and 
the 12-ey1 D397 are available in turbor harged, roots-blown, 


Like 


four-cycle 


naturally aspirated and spark ignited gas versions 


their predecessors D375 and D397 


they are 


design 
Prine ipal difference Cs from the former models are in the 
heads methods of 


and concerning the spark-ignited engines, in the 


cylinder manifolds, 


exhaust super- 
charging 
new “deep-domed pistons” 

Many features of the earlier engines were retained, how- 
ever, in the new models. They use the same completely 


water-jacketed cylinder liner and the same low pressure 


A re- 


designed cylinder head allows more air into the engine, 


precombustion-chamber type fuel-injection system 


and gives better performance on the normally aspirated 
as well us the super harged engines 

Turbochargers available for these engines enable them 
to produce increased power with less fuel by utilizing the 
energy of exhaust gases, which would normally be wasted. 
Greater output is due to combining the benefits of turbo- 
the ability 


‘ harging with 


breathe 


increased of the engine to 
The new cylinder head provides a more direct 
route from the combustion chamber to the exhaust mani- 
fold. This enables the engine to take advantage of the 
extra air provided by the turbocharger. 

Adding to the versatility of series D, exhaust manifolds 
are offered in “shielded” and “dry” 


is to aid users in adapting the engines to their specific 


“wet”, versions. This 


needs, The new shielded manifold uses a heavy layer of 
fibreglass encased in steel. It keeps heat out of the engine 
room without adding to the cooling load of the engine. 


Aiming at compactness, engines are equipped with a 


space-saving lubrication 


system. Engine-mounted filters 
are now standard. Large capacity, externally-filtered lubri- 


cating systems will still be available, but as attachments. 


Iwo new spark ignited engines, D375 and D397, pro 


duce 267-hp and 400-hp respectively burning natural 
gas. Compression ratio is ten to one. Heavy-duty industrial 
type carburetors are used. Low-tension magneto ignition 
system and the new “deep-domed” pistons help give better 
engine operation. 

The ignition system uses a magnet » to feed low-tension 
located 


near the spark plugs. A hot, positive spark is produced by 


current to high-tension transformers. These are 
keeping the high-tension leads very short 

The “deep-domed” pistons are the result of extensive 
They 


smooth, efficient combustion over the wide range of op 


research and engineering are designed to give 


erating conditions for which the engine is intended. 

The new engines are expected to find a wide variety 
of applications. They are well suited for powering pipe 
line purnping, sewage disposal plants, cotton gins, muni- 
cipal pumping stations, and stationary irrigation systems. 
Operating economy might be a factor favoring the gas en- 
gine in areas where natural gas is available at lower prices. 

\ Caterpillar self regulated generator will be available 
for the new engines. Of compact design, it is close mounted 
to the engine. Designed for high efliciency with extreme 
simplic ity of operation, it is adaptable to a wide range of 


engines and power outputs. These can be seen in chart 


Power Outputs—Engine and Electric Sets 
Industrial 
Max Cont Cont. 
HP HP HP KW HP HP 
@1300 @1300 @1300 @1209 @1225 @1225 
RPM RPM RPM RPM RPM RPM 


Marine 


Inter Inter 


D 397 


Turbocharged 650 575 
520 


415 


500 350 
450 315 
360 250 


550 
500 


500 


Roots blown 450 


Natural'y aspir. 
Spark ignited 
D 375 
Turbocharged 
Roots blown 
Naturally Aspir. 
Sperk ignited 
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An Unusual Generator Set 


Compact and rugged, a new and modestly-priced 


generator set uses a diesel with interesting features. 


A SMALI compact diesel generating set is now being 
marketed from the West Coast. The durability and 
operating economy of diesel (power for) sets in the 2 to 
i-kw range has always been desirable: but original cost 
was the hurdle. Lynn Engineering ¢ ompany has narrowed 
the spread hetween these and gasoline powered sels 

Model bk. 4 
This 


) hp horizontal ty pe engine has a steel cable « og-type non 


The engine is an import—-the Farymann 


cycle single-cylinder unit coming from Germany 


belt connecting it to the generator. which is 


four bolts 


stretch vee 
mounted on top by 

The generator 1s the Leland military model, that meets 
all military 


Spec be! 


The 1800-rpm unit is self-excited, and 


tropicalized with fibre glass insulation. It’s rated 2500 


watt continuous: 3000-watt intermittant. Inherent voltage 


regulation is plus-or-minus 5°. Current is 115-v, 1-phase 
60-cycle at rated speed 

In addition to the generator drive. the engine has two 
standard power take-offs, broadening its application. Full 
rpm can be taken from the flywheel, and 2:1 reduction 
from the control shaft side 

The engine is simple and ruggedly built. There are no 


sleeve bearings. all are roller or ball-type. The shaft is 
“built-up” to permit installation of the crankpin bearing 
There is no oil pump, as the engine 1s splash lubricated 

Head is high-turbulence design with a pre combustion 
chamber. and fuel quality (with limits) is said to have 
little effect upon performance. Robert Bosch supplies the 
fuel injection system. There are 


no coming accessories, as 


the engine is fitted with evaporation cooling 
cooling 


high 


and 


Remember those hopper cooled engines ¢ The 
principle used is the same——but today it's called 


And like 


installations, the 


temperature cooling’ some of the later 
steam is condensed to 


And it's simple 


more elaborate 
avoid excessive water makeup 

Water passages around the wet type liner and cylinder 
a closed storage tank 


As the 


head are connected to a “hopper 


above the horizontal cylinder water in the jackets 


Diesel Power 


reaches boiling temperature, steam forms. The water 


temperature never foes higher because the excess heat is 
removed during the change of state from water to ste 


(latent heat of vaporization phenomena 


Steam being formed expands through a tube 





“i 






































the recessed flywheel 1 & 2). kins on the fl 


away the heat, and the steam condenses. The iter ther 
forms a ring around the periphery of the flywheel cavity 
where it is centrifugally forced through another tube 
back to the storage tank for another cycle 

wheel hub, which 
serves a8 a vent, preventing pressure rise 


| his diesel 


by 30-in high 


There is an annular slit around the {I 


generating set measures only 2 
$15-lb. Iti 


{000-hr of service without overhaul: but 


and weighs only 
give 
given more Inexpensive operation and ce pe ndabilt 


rant the small premium required for diesel powe 





Starting fluid capsule at right is placed into cap- 
sule chamber (with knurled cap) and punctured by 
pin attached to knurled knob (above knurled cap) 
Double-action pump at right (horizontal) forces 
mixture of fluid and air through tubing and nozzle 


HEN temperatures go way down, diesels may balk 

at starting. Naturally, any device that will preheat 
incoming air, inject an easily ignitable fluid, or actually 
provide a flame to ignite initial fuel charges, cuts these 
cold starting difficulties, These devices will then pay off 
handily 

Many methods are used to make cold starting easier. 
And of course, the simpler and more efficient the method, 
the more desirable it is. One device just introduced in 
this country after eight years of successful use in Europe 
is Start Pilot. This precision engineered starting device 
is being distributed here by the Start Pilot Corp. Their 
western representative is the Wileo Co. of Calif, 

Starting fluid carburated with air, is injected into the 
intake manifold, This keeps the engine firing until regular 
fuel ignites and continues to burn. At O°F the engine 
should start in three to five seconds. The device is de 
signed to give quick starts even at temperatures as low 
as —-70°F, Such quick starting, reduces engine wear and 
battery and starting equipment life is lengthened. 

This compact unit has been successfully used on a 
variety of diesel powered equipment, One example is the 
application of this unit by Turner & Co, Ltd. of Glasgow, 
Scotland, on the 


MV 


According to a report in the English journal “The 


Trans-Antarctic expedition ship, the 


| heron 


Oil Engine And Gas Turbine”, three models of Dorman 
24-v electric 


started at Is] 


diesels starters 
at 8000-ft and —25°F at sea level with- 


out auxiliary heating. Only Start Pilot was used. 


using 


were suc essfully 


The Model 950A Start Pilot can be used on engines 


Cold Starting 
Made Easier 


Simple compact starting aid proves effective in sub- 
zero starting. Quick starts save time, reduce engine 
parts wear, lowers starting equipment load and 


lengthens lube oil change period by cutting dilution. 


up to 750-hp. For higher output engines the Model 956B 
is used. 

This self-contained dispensing unit is made up of a 
main unit having a capsule chamber and a hand-operated 
double-action air pump. A nozzle connected to the pump 
by copper tubing, screws into the intake manifold. 

A special low ether-blend of starting fluid, packed in 
hermetically-sealed, ready-for-use capsules, is placed into 
the capsule chamber and manually pierced by means of 
a built-in pin. Fluid drains into a reservoir chamber. The 
pump draws fluid from this chamber through a metering 
jet into a second chamber where it is mixed with air and 
primary carburetion takes place. Then the double-action 
pump forces the mixture through the nozzle into the in- 
let manifold. 

Three types of nozzles are available. The one with 
two opposed spray holes (shown in the illustration) is 
used for most installations. This is furnished unless other 
wise specified. If the manifold is too long or if the en 
gine has more than one manifold, multiple nozzles are 
used and connected in parallel. These nozzles must be 
placed for best possible distribution of starting fluid to 
all cylinders. Nozzle installations in inlet manifolds of 
various arrangements are seen in the accompanying il 
lustration. 

Quicker starts will be made if the nozzle is located 
near the intake valve ports. For supercharged engines, 
it may be fitted ahead of the supercharger. 

Usually the manifold has to be drilled and tapped to 
install the nozzle. However, other methods of installation 


are possible where special manifold problems exist. 
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Nozzles are made to spray directly forward, (No. 1), to one side 
(No. 1A), or in opposite directions, (No. 2). The No. 2 nozzle with 
two oppesed spray holes is suitable for most installations and 
is furnished unless one of the other two types is specified 


NOZZLE 
TYPE 2 


FILTER 


~ 
la 
= 
ua 
=) 
a 
wa 
ui 
z 


This nozzle has 
opposed spray 
holes. it can be 
screwed into 
TEE PIECE intake manifold 
for mounting 


if intake manifold is too long or 
ongine hes more than one manifold, 
multiple nozzles are connected in 
parallel and in best location to 
distribute fluid to all cylinders 


As for the pump unit, it is located as near as possible 
to the starter button on the dashboard or control panel 

With electric-started engines, the pump 1s manually 
operated at the same time that starter button is pressed, 
With air, inertia or hydraulic starters, the pump is hand 
operated for two to three seconds before starting. Up 
to five starts can be obtained from each throw-away 
capsule under average cold starting conditions. 

Since these capsules aren't affected by temperature or 
humidity they can be stored indefinitely. The fluid con 
tains lubricating qualities said to protect liners and upper 
piston areas. A corrosion inhibitor neutralizes acid for 
mation caused by sulphurous compounds of fuel mixing 
with condensed water during cold starts. Corrosion is 
further minimized due to the small amount of ether 
(11°%) in the fluid. 

Since carburetion takes place in a separate chamber, 
raw fluid never contacts the engine cylinders. This, plus 
elimination of excessive fuel injection during cold start- 


ing, reduces lube oil dilution. 
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Waukesha Enginators 


For Industrial Use 


WwW" KESHA’S new series of industrial engine 
generator 


sets, just introduced, have capa 

cities ranging from 50 to 600-kw. These complete 
power packages are known as Enginators. The 
generators on these units are driven by diesel, gas 
or gasoline engines depending on the applic ation 
or customer preferen e 

Waukesha Enginators, both propane and diesel 
have been standard equipment on railroad passen 
ger and dining cars for years. More recently, 
similar units have been used for powering refrigera 
tion systems on railroad cars. Now Waukesha steps 
into another field and makes a complete package 
supplying electrical power for industrial use 

One example ol the new series 18 the model 
148-Diesel”. This series is available with engines 
having continuous ratings ranging from 50 to 
120-hp. Continuous k-w range of these units is from 
0-120 depending on operating speed. Other 
capacity units are also available with generators 
of different syii hronous speeds dep nding on 
whether the unit is for stand-by, intermittent, or 
continuous service 


Waukesha 
diesel with a standard crankshaft 


14%-Diesels” are made as a normal 
(148-DKU); as 
a normal diesel with a counterbalanced crankshaft 
148-DKBU) or as a turbocharged diesel with a 
counterbalanced crankshaft (DKBSI 

Largest of the engine-generator power packages 
built by Waukesha is powered by the vee-type, 12 
cyl, turbocharged diesel model VLRDBSU. It ji 
rated at over 1100-hp for continuous duty 

Numerous Waukesha engines of all sizes have 
been used in generator sets made by independent 
builders. But these industrial Enginators, built as 
Waukesha 


are a new source of electric power for increasing 


'y 


complete electric power packages hy 


demands of modern industry 












This is YOUR Deportment. Poss clong your ideas to 
the other fellow. Send items to the Editor, pre- 
ferably with a picture or sketch. Contributors 
will recerve $10.00 for each item upon publication. 








Detecting Chrome Liner Wear 








Gerard Sutherland 





Pittsburgh, Pa.--Our shop works on a lo make sure, we 
lot of engines that have chrome plated liners. The layer is 


usually from .020 to .025-in thick in diameter. and though 





soak a clean rag in pper sulphate 
solution. Then we wipe the rag over the liner, paving 
special attention to the area of most 

it gives up to three or four times the life of an iron liner travel If the iron is through the chr 


it wears through sooner or later 







weal top of ring 
ome. the solution 


that contacts it will turn a sort of brownish color 
When we take one of these engines down it’s hard to This is 





a sure way to tell without guess work 


tell whether the chrome has worn off, because the liner 








surface is usually smooth and glazed 





1 good method that should give a true report Editor 





—— ———— Tools from Other Trades 











kK. F. Boyack, Ft. Lauderdale, Florida—-Sometimes it will 3/32 to 3/16-in, and from 32 


4 » O42 to La-in Lach wheel has 
take a long time to do a little job because you need 





a six different size holes 
special tool, Sometimes a tool that is made to do some 





| believe there are many other tools and gadgets used 


thing else will make your job easier. by other crafts and trades that can be adapted to make 





I found that one of those selective wheel ty pe hand repai jobs easier and faster for diesel men, if we keep an 


eye peeled for them 





punches is a handy tool to keep around. It is a time saver 





when working on small engine components It cuts clean, 


accurate holes in all types of gasket material and light { sound suggestion, A 


great number of tools are multi 
shim stock 





purpose in application if not name. Usually. a little ob 


servation will pick out at least an additional use Editor 
I 






These wheel pune hes come in a couple ol SI1ZeCS from 












Shimming a Pressed-On Gear 









Frank Bevaqua, Fairview, New Jersey——There are a lot check shaft endplay, all you have to do is lock the gear in 
of plac es on different engines where shims are used to con place If you don’t hit the right adjustment the first time 





trol clearances, Sometimes these shims are located behind 





it is easy to take the gear off and change the shims 


a pressed-on gear. When you have to fit shims behind Once the shims are right, you press on the good gear 





one of these gears, you'll be lucky if you don’t miss on the 





and you're all set. Changing an old part and using it as 
first try. If you do, you'll have to pull the gear, change the 


shims, and press it back on again. This takes a lot of time 


and is hard on the shaft 






a spacer really saves you time. After a while, you get to 


look for similar jobs where you can use the same idea 





Continental HD260's are an example. Crankshaft end- 


play is set in this manner. | have found a simple way to You are right. Manufacturing tolerances of parts are gen 









cut the time and improve the accuracy on this adjustment erally close enough so that the resulting adjustments will 


(1 got sick of pulling and pressing the timing gear) fall within specified limits. Incidentally, this principle can 


lake an old gear and grind the center hole 0.005 to be applied when “timing” blower rotors. We ran an article 


0.010-in oversize, so that it slips freely on the shaft. To on this some years ago Editor 
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service Section ¢ 


Recent engine and equipment modifications, 
procedures and recommendations straight 
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Caterpillar Precision Bushings 


Precision replac ement bushings are 


now offered for both bushings in the 


from the different manufacturers to you 


rear accessory drive housing of D397, 
D386, D375 and D364 Engines. Field 
replacement of the bushings can be 


done quir kly. with a minimum amount 


a} 














The 


is equipped with precision tools to a 


ol downtime ervice department 


curately install the new bushin in 


your engine 





EMD Says Flaking Of V.P.1. Inhibiting 
Material Not Detrimental To Parts 


One of EMD’s customers re 
the fla! 


ing of the inhibiting material on V.P.I 


cently 
raised a question concerning 
pape! It appears to have powdered 
off the paper and deposited on the 
parts inside the Wrapping 
klectro-Motive pure hases the paper 


from several vendors. each of whom 


dif 
| 


bonds the material to the 
ferently 
and others tightly 

The loose bond will 
to flake but this i 


tal. In fact powdering of the inhibit 


papel 
som are le sel bondes 
naturally. tend 
more not detrimen 
ing material leads to more complete 
vaporization which affords equal pro 
tection for the part 

For some ty pes ol export packag 


ins Klectro-Motive blows \ Pi. pow 





Repairing Worn or Stripped Threads 
On GM Engine Parts 


kingine parts having worn ot strip 
ped tapped holes may be repaired 
when replacement of the part is not 
otherwise justified. This can be done 
by employing precision-formed stain 
less steel wire thread reliners, namely. 
“Heli-Coil” inserts 
the Heli-Coil Corp 

These 


tested 


manufactured by 
Danbury, Conn 


screw thread inserts have 


heen and proven satisfactory 


for use in many steel, cast iron and 
aluminum parts of Series “51”, “71” 


and “110” engine units 


Iwo types of inserts may be em 


ployed: one with an unnotched-tang 


Diesel 


Power 


ched Inserts 
s should be 
bolt or stud in the 


' 
ind one with a no fan 


with unnotched tan used 
when the assembl 
of the affected part will not bottom or 
press against the tang after the bolt 
or stud has been installed 

should 
be used when the attaching bolts os 
stud will the 
lang or pass through the entire length 
of the insert after the bolt or stud has 


bee n installed 


Inserts with notched tanes 


bottom against insert 


When installed, the insert provides 
a permanent thread that will accom 
bolt, 
or stud used. The insert will not shift, 


held in 


modate the original size screw. 


since it is position with a 


der into a comple ted packa with n 
harmful eflects 
In the packing at uch 


hleetro-Motive 


for several vears 


the injector has used 


V.P.L. paper 
known defects th 
a failure of the \ 
form 


Phu 


ane 


with no 
t were attributed t 
V1 paper to per 
satisfactorily 

with the exception of 
flaking of the 


detrimental effect 


ippealr 
inhibitor has no 


whatsoever 


a | ring 


like press vill resist 
stripping correo eeizin 


ind rust for ‘ ce 0 the part 
repaire d 
The nearest 


tor should be 


Heli-Coil 


contacted for insert rr 


distribu 


quired ape ial tools 
stallation instructions 
Whenever “Heli-Coil 


used in making repairs 


and spree ifie 


insert ire 
to tapped hole . 
of Series “51 sgh i and 110° en 
gine parts the responsibilit for cor 
rect installation must be assumed by 
the person making the repairs. Any 
questions 
*Heli-Coil” inserts 


to the Heli-Coil ¢ 


pertaining to the use of 
should be 


orp 


directed 





Society of Diesel Maintenance Engineers Formed 


Members 


State 


of the Diesel Department of the Nebraska 
Trade School at Milford, Nebraska have organized 
a diesel servicemen’s organization. The group is known as 
the Society of Diesel Maintenance Engineers. Founded in 
1954 


drawn, and have been filed with the state. 


Articles of Incorporation and By-Laws have been 


The object of the organization coincides with a need 


within the diesel industry professional improvement of 


the individual already in the field. The Society approaches 
their objective through monthly meetings, where members 


share problems and experiences. In addition, qualified 


speakers lecture on such things as fuel systems, and equip- 
ment allied to the diesel field. Meetings are both informa 


tive and interesting 


Recent topics discussed were the Cummins PT fuel 


system, the 


International Harvester fuel and 


system. 
Kiene test equipment Discussion was directed by com 
petent personnel within the organizations that manufac 
ture and service the products. In addition, discussions of 
Caterpillar and Bosch equipment have been presented to 
date 

Average attendance at the meetings has been between 
seventy-five and eighty members. This is impressive con 
sidering that some must travel more than a hundred miles 


to attend 


This kind of interest demonstrates the desire of the diesel 
man to improve himself, and advance within his field 
This kind of spirit demonstrates a healthy industry 

Che SOME provides membership for advanced students, 
associate members, and honorary 


aduate members, 


gt 
members. The group distinguishes itself as the only group 
of its kind in the field, and extends an invitation to other 
diesel groups to orgamize associate chapters. 

Membership is representative of the industry, including 
men handling heavy and light equipment, high and low 
speed engines. It includes employers, foremen, mechanics, 
and factory service personnel. 

The organization has met with a great deal of success 
Each 


presented, and so does the entire diesel industry 


member benefits individually by the information 


new products 


DD new literature 


organizational news 


Paae 6l 


Page 72 


Page 76 
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VAL. OMMW— 2 complete line of 
WAUKESHA 


Waukesha now offers you a superb line of 


Enginators—backed by half a century of experience 
in building heavy-duty internal combustion 

engines and electrical equipment. Designed for 
reliable performance on all types of fuel, 

these Waukesha power units supply 

accurately balanced engine and generator 


combinations in applications requiring a smooth, 


steady flow of power for continuous, 


intermittent and stand-by duty. 


145 SERIES—45-110 KW 


Gas, gasoline. 


WAK SERIES--75.170 
Gas, gasoline. 


WAKD SERIES DIESEL 
75-210 KW 


WRITE FOR BULLETINS FOR THESE 
AND OTHER MODELS. 


Industrial 
ENGINATORS 


50-600 KW + NATURAL GAS 
LPG + GASOLINE «+ DIESEL 


146 SERIES DIESEL 
50.150 KW 





NKRBU—80.180 KW 
Gas, gasoline. 


> 


KW 


rPIrHnmxAcrse 


LRD SERIES DIESEL 
130-350 KW 


WAUKESHA MOTOR COMPANY + WAUKESHA, WISCONSIN ~ RAILWAY DIVISION 
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FOR MECHANIZED DIESELS, theres a Cite rVvice of truckers, quarry Operators and mining men. Shovel 
diesel oil for every Operating condition. Most widely used above logged 16,280 hours with no repair 
is Cities Service C-300 Motor Oil, which has improved 


no mcreas 
in oil consumption. A Cities Service Lubrication En 


performance ind lowered maintenance costs for a host will gladly show how you can achieve similar result 


FOR RAILROAD DIESELS, C itics Service now offers a LO cults engine deposits OO 


better than previous 
brand new oil Pacemaker RD-8O, Proven superior oils 


Also vives superior protection ot ring belt area. Ac 


by over 50 million miles of Operation on major railroads cording to a leading engine builder, its oxidation stability 


new Pacemaker RD-S8O reduces oil consumption up to is “the best of any oil tested 


is Cities Service Diesel Oil! 


FOR STATIONARY DIESELS, ( itics Service C-300 Lube without oil change; gets 23,205 BHP hrs per gallon con 


Oil has won high praise from numerous users. I xample sumed! For more information, write: Cities Service Oil 
Paulding Light and Water reports 16,587,402 H.P. hrs Company, Sixty Wall Tower, New York 5, N. Y. 


CITIES (4) SERVICE 
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new products 


Portable Stacking Rack 

Aimed at shops who want to streamline their 
parts-handling, Republic Steel Corp has develop 
ed a portable stacking rack. It can be moved by 
fork-lift or platform-truck either to load finished 
parts or transport replacement parts to where the 
are needed 

The open sides of the units facilitate order 
picking, tally and inventory work. At the san 
time they can be stacked to any practical height 
whether loaded or empty. Varying in size, the 
units are made to specification, according to th 


size and shape of material to be handled 


Faster Pin-Fitting for Diesel Engines 

Tobin-Arp recently announced the addition of their new PM 900D 
Pin-Fitting machine, available for diesel engine rebuilding service 
It is designed especially for precision boring of connecting rod bush 
ings, cam-lever bushings, and rocker arm bushings. There is also an 
attachment for align-boring turbocharger bearings on the Cummins 
diesel. 

Engineered for precision performance on all heavy-duty equipment 
the new pin-fitting machine is designed to accomodate any boring 
operation accurately. The manufacturer claims that it will do the job 
in a remarkably shorter time than had previously been required. As 
an example, Tobin-Arp claims that precision rocker arm boring can 
be done in less than one minute per rocker arm. 

Boring capacity is from 21/32-in to 24,-in. Connecting rod capa 
city is 35¢-in to 23-in, center to center. The boring capacity, however, 


can be increased to 4 in 


Diesel Exhaust Stack Kit 

lo make it easy and economical for diesel 
powered truck owners and operators to install 
diesel exhaust system stack parts, a simple ready 
to-assemble “do-it-yourself type kit is available 
The single-cartoned kit includes stack clamps 
universal mounting brackets, muffler guard and 
muffler. Mufflers are engineered to meet the re 
quirements of diesels in a wide variety of cubic 
inch displac ements with 3, 3 and 4-in exhaust 
pipes 

Only a few simple tools are required to make 
the installation, and the manufacturer. Alexandes 
lage Industries, Ine claims that one man can 


do the job in less than one hour 
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news of our industry Buda Sells RR Supply Business 


Inventories related to railway sup 

plies are being moved to the Western 

Leak-Proof Valve Railroad Supply Co. from the Buda 
Availability of a valve which em Div. of Allis-Chalmers. The complete 
ploys a plastic seal to achieve perma line of Buda’s railroad products has 
nent leak-proof quality under pres heen sold to the supply firm, includ 
ure of 725 psi has been announced ing jacks, car and locomotive re 
by Ll. S. Valve Corp. To open or placers, track liners, bumping posts, 
close the valve, a one-quarter turn is car stops, rail and bonding drills, and 
all that is necessary. It is designed to its universal diesel nozzle testers 
operate at up to 250° F and is claim Buda will continue to manufactur: 
ed to require no maintenance not engines and material handling equip 


lubrication after installation ment, 


4 GPA eee 
a+ t 
BH, 


The World’s 
Leading 


Manufacturers _ 
of | 





FUEL 
INJECTION 
EQUIPMENT 
for 


Diesel Engines 


Depots and Service Agents in over 100 Countries 


C. A.V. FUEL INJECTION EQUIPMENT DIVISION of LUCAS ELECTRICAL SERVICES, INC 
Head Office: 653 Tenth Avenue, New York 36, New York 
Sales Office: 14820 Detroit Avenue, Clevelond 7, Ohio 


AP ATAT55 


Fail-Safe Truck Brake 


The end of run-away tractor- 
trailer tragedies is foreseeable with 
use of a new emergency brake, its in- 
ventor. C. J. Casey. claims. In one 
test-run, it brought a loaded vehicle 
to a stop in less than 200 ft. While 
the tractor-trailer was traveling in a 
restricted zone at 35 mph, the brake’s 
air-supply line was deliberately cut, 
and the loaded rig came to a halt in 
95 sec. 

In other test-runs, the brake 
brought a vehicle traveling at 55 mph 
and carrying over 40,000 |b gross 
weight to a stop within 240 ft in 65 
sec. The brake is made up of two 
units connected with an air line. One 
unit, a cylinder, is attached to the 
trailer axle, one for each wheel. The 
air line connects this with a set 
regulating valves on the tractor cab. 
\ plunger on the cab floor is the con 
trol, 

Once the brake is applied Mr. 
Casey states, it cannot be released 
until the air pressure for operating 
the regular air brakes has reached a 
normal operating level. This, he says. 
prevents the trailer from being moved 


until it is safe to be on the highway. 


Portable Turbine 


Developing 100-hp, weighing 175-lb, 
and compact enough to fit into a 
standard GI duffel bag 

These describe the Garrett Corp's 
new turbine. It is designed as a power 
unit for driving ground support or 
airborn generators, etc. It can also 
be mounted on jeeps, boats, trailers 
or aircraft as an auxiliary power 


More Diesels for British RR’s 


The $3 billion improvement program 
for the railway system in Britain is 
leaturing an ever increasing use ol 
diesel engines 

This in noteworthy when Britain 
has plenty of domestic coal for the 
steam versions, and must import oil 
for the diesels, 

Sometimes you have to spend a 


little money to be really economical. 
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news of our industry Transmission Under Gloss Oil to Gas 


To check hydraulic controls on ex Conversion kits are available for 


perimental automatic transmissions Cat D364 engines, allowing them to 


GM’s Engineering Staffs Transmis 


Drilled, Without Fail 
operate on gas as spark-ignited units 
Four Alco power-packages have sion Development Group uses this This may result in lower operating 


been in service in the Gulf-coast oil specially designed flow table Phey costs in areas where natural gas of 


fields one for more than a year can measure pressure and flow aflect similar fuel is obtainable at low cost 


and have provided continuous motive ing all functions in the valve body ot The kits can be installed only on 


power for drilling without a single ‘brain” of a transmission, and deter counter-clock wise rotation npgines 


failure. These power packages, unit mine how the valves would react in not equipped with turl r blower 


ing simplified electrical control with actual operation, 


reliable diesel power, are proving Handles on front of the device 


themselves capable in service. control oil pressure to various parts Modern Shop 
Along with this. Alco offers a of the valve body. which is outfitted 


Being mpleted by Briggs Trans 
network of service personnel, manu with gages. . ee pea oe ar 


vortation Co. of St. Paul, it is one 
facturing and warehouse facilities in I ' 


of the most modern maintenance and 
the center of the oil industry. 
overhaul shops in the area 


Records are kept on all phases 


Expanded Usage Ser Air- . : | of the firm's maintenance program 
Cooled V-8 : a Separate records are kept for each 


piece of equipment, including a sep 


Four Wheel Drive Auto Co.. after 


successfully introducing a new trans 


arate card for each tire and batter 

Parts room proceedures have also 
port-tractor featuring a Deutz diesel a 
engine, has increased the availability ln ol 
of the air-cooled V-8 to the FWD 


2.000 to 40.000-lb four-wheel-drive 


units, and to the 36,000 through: 


the new hop epitomizes 
the latest ideas in shop layout and 


modern equip nt 


10.000-lb six-wheel-drive units. 
It would appear that the Deutz FPeseseeeeeeeeeeeeesee eee eee 
diesel engine worked very well in 


FWD's arplications. * WHY DO YOU ALMOST ALWAYS FIND THE 
BRIGGS TRADEMARK ON THE BiG, 
» IMPORTANT INSTALLATIONS? 


Drive Comfortably 
Driver safety and comfort is a For Instance 


v 

‘ 

t 

‘ 

. ' 
' 
major concern of the Yellow Transit \ > / / THE USS FORRESTAL + 
Freight Lines of Kansas City. They i 1 
recently announced the purchase of 3 BECAUSE marine engineers and mainte- * 
210 torsion-suspension truck seats ae nance engineers are convinced that Briggs 1 
‘ 

1 

' 

’ 

t 


for their highway units. . , long record of DEPENDABILITY and UNI 

is , FORMITY provides “that extra margin of 
safety and economy.” Delivering fool 
proof performance on large and small jobs 
Briggs offers you the best dollar-for-dollar 
and maintaining it properly pays off filtration buy. 


As the trucks operate over a great 
deal of rough terrain, the company 


felt that providing good equipment 


Merger iF YOU BUY OIL FILTERS, BY ALL 
MEANS WRITE FOR THIS FREE 
Shareholders of Federal-Mogul-Bow . 


FILTRATION BOOKLET WATER AND ABRASIVES 
er Bearings. inc and National Mo REMOVAL FROM 


tor Bearing Co., ine at separate nae FUEL On OF 
‘ F “9 ‘ par THE BRIGGS FILTRATION CO SEA GOING VESSELS 
meetings ap yroved a wo rosal to WASHINGTON 16, D. Cc 
¥ PI proj 
DEPT. 124 


merge the two companies. More than — 








Send me a copy of the 


ee ee OIL FILTERS VES! octet pictured’ hor 
e merger. 
The agreement provides for the and weome 


exchange of ten shares of NMB( FILTER/SEPARATORS Compeny 
stock for seven shares of FMB stock 


Diesel Power 





PARK “DIE-FORGED” 
CRANKSHAFTS 


help power the 
trains of tomorrow 


The new entries in the lightweight 
train race are designed to solve 
the problem of mounting deficits 
In passenger operation by cutting 
original, operating and mainte- 
nance costs. 

Park Drop Forge is proud that 
Park “Die-Forged” Crankshafts 
are specified for the diesel engines 
that power these trains of 


tomorrow, 


HEAVY DIE FORGINGS SINCE 1907 


Diesel Crankshafts up to 4000 Ibs. 
Crankshafts and Connecting Rods 


Aviation and Marine Drop Forgings 


THE PARK 


DROP FORGE CO. 
Cleveland 3, Ohio 





What Do You Know! 


Inswers to Questions on Page 41) 


1. Correct answers are “a” & “ce 
Since this design permits use of more 
of the journal length for bearing 
surface, the pressure per square inch 
of area is lower. Use of two con rods 
on one bearing eliminates need for 
extra long journals which would be 
needed if each con rod had a separate 
bearing side-by-side. See article on 


) ) 
ge 40 
Page 3 


2. Correct answer is “b”. Having each 


journal round and straight does not 
necessarily mean that all journals 
have the same centerline. See article 


, i] 
on Page 36 


) 


§. Correct answer is “a’’. It’s easier 
and cheaper to install new bearings 
while the engine is apart, being re 
built, than to put in new bearings at 
a later date, and have the engine apart 
again and out of service. See article 


, ? 
on Page 36 


1. Correct answer is “b”. But “a” is 
more correct than “b”. Taking most 
of the metal from the saddle places 
gears on crankshaft closer to driven 
gears and reduces the clearance be- 


tween them. See article on Page 36. 


5. Correct answer is “a’’. An example 
of a standard transmission used in 
conjunction with a torque converter ts 
discussed in the article on Page 44. 
By clever ararngement of drive com- 
ponents, the range of application is 
continually being broadened to pro- 
vide the advantages of hydraulic de- 
vices in different services at lower 


cost 


6. Correct answer is “d”’. Tests have 
proven that rate of oil oxidation is 
doubled for every 18°F increase 
above 200 F. See Page 46. 


7. Correct answers are “a, b, & c” 
when these parts are made of alumi- 
num; “d” is correct at all times since 
bauxite dust taken in with air contains 


aluminum. See Page 46, 


SATUROL 


.-. perfect for 
cleaning small 


diesel parts 


Here’s a brand new 


Sion cleaner that’ 
perfect for reconditioning valve: 
pistons, filters, gears and other 
small diesel parts. It’s Oakite 
Saturol 

What is it? 
Oakite Saturolis a skillful blend 
of solvents for removing carbon 
grease, paint, gasket compound 
and other tough soils. It has a 
high flash-point, is safe on 
metals Comes ready to use 
with a vapor seal floating on the 
solvent to inhibit evaporation 


and give real economy 


How is it used? 


Oakite Saturol comes in a spe 
cial 6-gallon pail, complete with 
immersion basket. Immerse parts 
to be cleaned for ten minutes 
to half an hour, depending on 
type of soil. Lift out basket and 
rinse off parts with water or 
kerosene. It couldn’t be easier 
For large parts or volume clean 
ing of small parts, use tank 


immersion method 


Call your local Oakite Technical 
Service Representative for a 
demonstration, or write to Oakite 
Products, Inc., 22C Rector St 
New York 6, N. Y 


Export Division Cable Address: Ookite 
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news of our industy § what’? all these 


Longer Manifold Life S =9}3 sockets to 


service can realized from 
exhaust manifolds if they are made drive just one size nut 2 
from a nickel-alloy metal, claims In 
ternational Nickel Ni-Resist a 
nickel-chrome manifolds alloy) ar 
now standard on Aleo locomotives 
because of their resistance to heat. 
The problem of manifolding break 
down has been aggravated by the 
higher temperatures and pressures 
associated with the increasing uss 


of turbochargers 


Synthetic Rubber 


\ multi-million dollar expansion 
program to increase the output of 
the world’s largest butadiene plant 
in Port Neches. Texas by 50° was 
announced by Texas-L. S. Chemical 
Co. The plant is owned jointly by 


Texas-L. S. and Goodrich-Gulf 








Butadiene is one of the principle 
ingredients of synthetic rubber. With 
production of the synthetic expand 
ing. there is presently a shortage 
of the raw material. This expansion 
should help to relieve the shortage 

Some of the increase in produc 
tion will be realized in 1957. Full 
production from the new facilities 


is scheduled for Fall. 1958. 


yes “— AND HERE'S WHY: Every %-inch socket 
Scholarship shown here solves a particular industrial nut running prob 
lem. Snap-on makes this variety of %,-inch hex wrench 
The engineer shortage, present and sockets and many more sizes and styles to give you just 


future, is not news. Steps to help the one you need to match the job you have to do. Standard 


correct it are, length, bolt clearance length, magnetic, Flexockets, power, 

Scholarship program of the Gar power-impact and thin-wall types let you choose the socket 
rett Corp. at three California to do your job faster and more efficiently, with less breakage 
schools has been enlarged. Stanford 


University of Southern California ASK YOUR pHap-cn MAN —If you have a production 
and California Institute of Technol or maintenance problem involving special socket design or 
ogy will each benefit from an addi application, or any other question on tools, talk it over with 
your Snap-on man. He is a specialist who dev.:tes all his 
time to industrial application of Snap-on tools. Write us or 


call your nearest Snap-on branch. Free catalog of industrial 


tional se holarship, as well as one ad 
ditional graduate fellowship each 
Total has been increased from six : 
wrenches and hand tools is yours for the asking. 
~ holarships to nine. 

In line with the fellowship awards 


it is intended that these grants lh 





used for research in fields allie! gat ap_oN TOOLS CORPORATION © 


ith the Garrett Corp's engineering 
” ' * sande aes setae 8064-1, 28th Avenue . Kenosha, Wisconsin 


programs. 
. S *Snap-on is the trademark of Snap-on Tools Corporation 
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news of our industry fat tor Missile Calibration be 


Caterpillar is supplying to 

throp Aircraft a special diesel-electric 
Testing set to power the Snark Missile du: 
Annual meeting of the America ng calibration 
Society for Testing Material brought Missile accuracy is dependent up 
forth scorn pertinent discussion on pre alibration of its guidance con 
Among these vas a Vinposiur 7 trols The accura f the calibra 
pH measurement, properties and ap tion is dependent upon the quality of 
plications of silicones, as well he power used during the calibration 
metals. were discussed, Also such it period Cline Westinghouse and 
teresting things as “latigue and at Caterpillar combined thei efforts to 
mosphere corrosion of non-ferrous supply an extremely sensitive and ac 


trie tals curate source ofl power! 


MAXI 


Se ee oe ee 


FOR ALL 
INDUSTRIAL 
REQUIREMENTS 





4 


35 STANDARD MODELS e"| 


in sizes to fit 1° to 72” 
TP dal tt Saotelalal loadlolal 


Maxim makes the most complete line of 

silencing equipment available to SILENCERS FOR: 
industry. That means many “special 
requirements” can be solved with one of © INTERNAL COMBUSTION 

Maxim’s “standard” units. If your EXHAUST AND INTAKE 

problem is truly “special”, Maxim’s 


longer experience will help you get the « AIR COMPRESSOR INTAKES 
answer more quickly and efficiently. 


Kither way it always pays to consult « VACUUM PUMP DISCHARGES 
Maxim first. Hatt 
* BLOWER INTAKES AND 


|THE MAXIM SILENCER COMPANY «Steam ain on cas 
DISCHARGES 


93 Homestead Ave., Hartford, Conn. 


Gentlemen: Please send bulletins on silencers for 


| name » WASTE HEAT RECOVERY 
| COMPANY 


Be, Ashe fed 
| ADDRESS ‘ ee aa: 
Bis a a ah de 7 
A el ecg a ae 


66 


Vacuum-Melted Alloys 
Vetallurgists are truly working 
1 vacuum. The Jet Age. with its 
personic speeds, has created the need 
lor super-alloys Melting metals ir 
vacuum draws off the gases that pr: 
duce impurities and produces 
purer, highly heat-resistant, and fres 
from-flaw metal 

Jet turbine blades made by the 
vacuum process are said to last up 
to four-times longer. A preview of 
the future shows the place of these 
metals in gas turbines for locomo 


tives and vehicles. 


Weights & Measures 
Secretary of Commerce, Sinelais 
Weeks was the principle speaker at 
the 41st National Conference o1 
Weights and Measures held in Was! 
ington, D. ¢ Total registration was 
174, a new high 

Highlights touched were a sympo 
sium on Prepackaging, and the adop 
tion of a tentative code for liqui 
hed petrole um gas liquid measuring 


cle vices 


Lube Research 

Free-piston engine fuel and lube 
needs are being investigated by th 
Texas Co. at their main research 
center at Beacon, N. Y. A’ French 
Sigma engine is being studied, and 
is believed to be the first free-piston 
unit installed in a L. S. lab 


It will certainly not be the last 


South America Orders GE Units 
Railroads in Chile and Brazil 
have signed up with General Elec 
tric for a total of $9 million in loco 
motive units. As part of its $4 mil 
lion order, Chilean State Railways 
has bought the first Ll of a new 
universal line of diesel locomotives 
leveloped for foreign rails. They ar 
narrow-gauge, 900-hp units. 

In its contract, Santos A, Jundiai 
Railway of Brazil is to receive 45 
vide-gauge, 720-hp  diesel-electrics 
The remainder of Chile's order in 
cludes five wide-gauge, diesel-el 
trics, developing 1600 hp and 15 


wide-gauge locomotives of (20 hp 
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news of our industry tina saat Pade acd seweeetlon 


und have a l2-point external 
Self-locking locknuts for use it 


wrenching design \ prevailin 


temperatures up to 120) F have beet 


Lubrication Testing Machine : torque type, each fastener has 
introduced by Standard Pressed Stee! 


Alpha Molvykote ¢ orp. has develop slotted locking collar which ts sligh 
Co. Designed for aircraft use. th 
ed a lubricant-friction-wear testing ly squeezed in during manufactur 


new LLOYFW line is suitable for si 


ilar high-temperature applications 


machine. the first in a series of such As the nut is threaded onto a bolt 


testing equipment heing planned by the collar expands spring tens 
j 


the company, The machine. to be the nuts described as having th holding the 
known as Model LFW-1, is primarily necessary characteristics to maintain This design is said to allow its ser 


tensile strength and resist galling and “ 


nut securely on plac 
for testing bonded coatings. It can as a stopnut as well ind pernuiat 
also be used for liquid lubricants. seizing after sustained exposure to repeated us Standard sizes rans 

A small table model, it is said to high temperature, from No, LO through in diam 
maintain high loading accuracy while 


indicating friction forces throughout 


the test. A pre-setting device auto 


matically shuts off the machine after | ENGINEERED 
ee Sa DIESEL 


TOBIN-ARP MFG. CO. 
Announces the NEW 


PM 9OO0OD 
PIN FITTING 
MACHINE 


SPECIALLY ENGINEERED 
Vest Pocket Tachometer TO PRECISION BORE 


\ pocket - size. plastic - contained 
ize, plastic - contain The PM 9009 is @ precision boring ms. WCONNECTING ROD BUSHINGS 
the latest development of Pres ision 6 ge " sisaken ° as vcAM LEVER BUSHINGS 


eee en a"? VROCKER ARM BUSHINGS 


tachometer. called the Sirometer, is 


Instrument Service. Placed on the 
housing of a running machine, it 
picks up speed readings by means of 
an indicator wire. When the wir 
reaches the resonance point, rpm can 
read on the upper s ale of the instru 
ment and cps on the lower scale 
Direct readings range from 800 to 
25.000 rpm. 


1 Precision boring piston pin 2 Precision boring rocker arm bush 
bushing parallel with crank pin ings in less than one minute per 
P bore, to specified center-to rocker arm 
Coated Welding Rods 
center dimension 
Three new extruded heavy-coated 
0 ’ 3 Precision boring cam lever bush 
onze xvacetviene welding roads ings, parallel with roller shaft to 
have been announced by Airco Co specified center-to-center dimen- 
sion, with Vernier Scale Control 
International. They are esper ially de 
signed for braze-welding and weld Write TODAY 


ing malleable iron, cast-iron, brass for complete information! 
and bronze with dirty. oily or greasy 
surfaces. Three types of rod are avail 
able. 
Type 20 (general), type 22 (high 
strength) and type 27 (low-fuming) 
are also available with dipped coat 


ing for clean production work 
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START 
PILOT 


FOR INSTANTANEOUS 
DIESEL STARTING 


STARTS YOUR ENGINE AT MINUS 60°F 
SAVES UP TO 50% ENGINE WEAR 


DESIGNED FOR 


— a = 


ALL TYPES OF 


ame ss 


DIESEL ENGINES 


> => 
2): AP) 


DISTRIBUTED BY 


« A 





Please send me additional information on 
the START PILOT device and the START 
PILOT fluid 


NAME 
COMPANY 


ADDRESS 





Harland & Wolff 


chose these Napier Turbo-Blowers 


Two Napier Type MS 600 turbo-blowers are fitted 
to the Harland & Wolff S.A. 6. 8,000 h.p. single-acting 
two-stroke Diesel which powers the Blue Funnel 
Line M/S DEMODOCUS. The S.A. 6 is one 
of the first engines of its type to be successfully 
turbo pressure-charged without the use of 
mechanically driven scavenge pumps. Why 
did Harland & Wolff choose Napier turbo- 
blowers? Here are three good reasons— 
@ Napier blowers have high adiabatic 
effictency, resulting in maximum power 
increase and low fuel consumption. 
Journal bearings on the MS 500 and 600% 
Napier blowers are sleeve type, and with 
proper lubrication they will last as long 
as the engine itself. The MS 500 and 600, 
the largest blowers in the Napier range, 
are built especially for marine applications. 
A high standard of workmanship is guaranteed 
by Napier’s long experience in precision 
engineering. 
Napier turbo-blowers are available in seven 
sizes for engines of 140-4,000 h.p. afloat and 
ashore. Multiple installations for engines of 
higher powers. On 4-stroke Diesels they can 
double the power, on 2-strokes they increase 
it by over 30°/,—often at a lower specific 
fuel consumption. Napier turbo-blowers 
are currently in use in 69 countries. 


_ ff 


which powers this ship 


NAPIE R irs 


D. NAPIER AND SON LIMITED ENGLAND 
REPRESENTATIVE I ( BROWKS SI rt pte | Cc ihe I ) 


ta)” FCCTICUyT A\ } l'} \ \ {IN¢ ) rT rei ) iuah 


LONDON W .3 
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new products 


Automatic Engage-Disengage Clutch 
An automatic engage-disengage clutch for power trans 
mission in the 10 to 50 hp engine range is now offered b 
the Salisbury Corporation. Called the Tog-O-Loe clutch 
has a disengagement speed approximately 400 to S00 
rpm lower than its 
“‘ngagement spe ed 
The manufac 
turer describes this 
as differing from 
the ordinary 
luteh, which 
picks-up andre 
leases at about th 
same speed. This is 
said to provide for 
idling without slip 
page, and provide 
greater capacity in 
proportion to weight 
Long. trouble-free performance is claimed due to the 


large friction area and simple construction 


Oil & Water Filter Cartridge 


\ filter cartridge made by the Hilliard Corp. uses 
luflite. This new filter material consists of graded cotton 
fibres felted into sheets. These are impregnat d with a 
thermo-setting plastic resin that is insoluble in either oil 
or water 

Cartridge is designed for high flow-rate. low pressure 
drop, and down to 5-micron filtration 

Hilliard markets the cartridge for fine filtration of all 
types of lube, fuel and industrial oils, as well as many 


aqueous solutions, such as coolants, 


Flexible Coupling with Brake-Drum Flange 

\ coupling incorporating a brake-drum flange on the 
outer diameter is now available from the Lovejoy Flexible 
Coupling Co, They claim that this feature provides a com 
pact drive arrangement that is particularly useful where 
shaft length is a problem. The brake drum takes no more 
space than that required by the flexible coupling 

Coupling is to be had in eight standard sizes, with hp 
ratings from 2 to 40 at 1750-rpm. Maximum hub-body 
bores range from | to 2 in. Drum-body bores are made 
to motor-shaft size. Distance between shafts runs from 


to | in. Cushions are one-piece spider type 


Hex Head Driver Set 


Snap-On’s new set turns 5/32-in through in hex-head 
screws. Designed for use with any combination of socket 
wrench handles Snap-On states that hard-to-reach screws 
can be turned safely and easily. 

Bits are specially hardened to withstand heavy use, and 
e held in sockets by 
roll-pins, which extend through socket and bit, rather 


are replaced easily when worn Bits at 
than by set screws 


Diesel Power 


FY npn lt 


Pays off for Gas Utility’ 


*South Penn Natural Gas Co. Station, Smithheld, West Va 


Young “HC” Atmospheric Radiators 


eliminate cooling 
water supply 
problems 


The Problem: To replace 
an old cooling tower serv- 
ing gas compressors. A 
nearby creek furnished the 
uncertain water supply. 


HC Horizontal 
How Poung solved it Core Cou oles and Condenser 


A. Independent mounted fans 
eliminate unit vibration, 





Four Young Radiator Company 
HC Atmospheric Radiators were 
specified to cool four 165-hp Coils designed for easy 
compressor engines. Natural g access to tube ends 
is compressed from local field Coils supplied for any op- 
lines and well-head to pressures 
suitable for shipping to distant 


sales points. Installation of the 


erating pressure. 


Steel tanks treated for cor- 
Young Units has modernized rosion resistance 
the compressor cooling system. 

In addition it has made the Write Dept 
utility independent of the un PREE ¢ 


put Poung [alent 


to work for you... 
Solving heat transfer problems is what we do 
best because it is our very reason for being You, 
too, can harness the power of Young engineering 
talent. Write, wire or call without obligation. 


HC is a registered trademark 


Young RADIATOR COMPANY 
RACINE, WISCONSIN 


Curdiliit HEAT TRANSFER ENGINEERS FOR INDUSTRY 


Heot Transter Products for Automotive, Heating, Cooling, Alr Conditioning Products 
Aviation and industrial Applications, for Home and industry 





| Executive Office: Racine, Wisconsin, Plants at Racine, Wisconsin, Mottoon, iMinels | 
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How much of your engine main- 
tenance bill is due to repair of 
breakdowns that could have 
been avoided—if you'd had 


advance warning? 


At a fraction of that cost, Alnor 
Exhaust Pyrometers offer you a 
constant check of engine per- 
formance—advance warning of 


Cylinder Overload Preignition 


Scaled Jackets 


Detonation Faulty Injection 
Get the best from your diesel— 
minimum fuel consumption per 
horsepower and long service un- 
interrupted by foreseeable break- 
downs. Get constant protection 
of your engine, cylinder by cylin- 
der, with an Alnor engineered 
Exhaust Pyrometer System. 


Get Full information — Quickly! 
Your nearby Alnor Diesel 
specialist is conveniently listed 
in the classified directory. Ask 
him to help you select the 
Pyrometer and thermocouple 


assembly designed for your en- 
gine. Or send for Bulletin 4361 
with complete details of the full 
Alnor line of Pyrometers. 


Clogged Ports 


new products 


Air Tank Check Valve 

To meet the new ICC brake safety 
regulation deadline of Sept. 30, Air- 
brake Accessories, Inc. is offering a 
new check valve for immediate ship 
ment to truckers. It is made of heavy 
duty brass, has no seat, and requires 
Thread 


in are avail 


no extra fittings to install, 
sizes of 1, . and 


able to fit varying pipe diameters. 


Manifold Protecting Paint 
Metal 


manifolds, can be protected by Ther 


surfaces, such as exhaust 


malite high-heat aluminum paint. 
produced by Tropical Paint Co, 

Ihermalite is formulated with a 
heavy silicone content. It is claimed 
to fuse to the metal surface, and not 
discolor, blister, flake or burn off, 
even at LOOO degrees, 

Paint is available in two applica 
exterior and 


tions, interior. One 


coat is all that is said to be needed. 


New Tractor-Shovel 

The HD-6G is the newest of Allis 
Chalmers’ addition to the line. 

Featuring a 57-hp engine at 1800 
rpm, the HD-6G retains the engineer 
ing identified with the rest of the 
line-—power, sturdiness, easy main 
tenance, 

\ two-position bucket is standard 
equipment, It provides versatility, as 
the operator can select either of two 
bucket positions, depending on job 
conditions and material. 

In light, loose dirt, operator uses 
the 25° tilt position, to get bigger 
load and less spill. In hard dirt o1 
heavy materials, bucket can be con- 
verted to general-digging position by 
changing the bucket mounting pins. 

Utility and versatility seem to be 


the by-words, 


Heavy-Duty Grinding 

Morton has completed a machine 
for grinding long members. It will 
grind either straight surfaces or 
long-curve irregular surfaces to tem- 
plate. 

Machine is basically a_ traveling 
wheel type. the work remaining sta- 
tionary. Drive gives a power flow 
in speeds up to 100-fpm. 

Provisions can also be made for 
coolant-collection and return in the 


foundation. 


Welding Pipe 


Lincoln Electrix 
new E-6010 electrode, Fleetweld 5-P. 


has announ ed a 


It is said to be suitable for all E-6010 
applications; but especially designed 
for pipe welding, such as engine-sys 
tem piping. 

It is available in 46 and 5 


diameters. 


Dynamic-Type Level 
Detection Switch 


Automation Products, inc. has 
produced an interesting type of con 
trol for the detection of fluid levels. 
They claim it to be simple, fail-proof 
and accurate. 

In operation, the control consists 
of a “motor-generator” driven at 
resonant frequency by en alternating 
current input. Generator output en 
ergizes a relay to control operation 
of any type electrical equipment. For 
high-level detection, generator output 
ceases due to fluid-level rise stopping 
the vibrating paddle. This de-ener 
gizes the control relay. For low-level 
detection, low-level allows paddle io 
vibrate, and generator output ener 


gizes the control relay. 
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Your assurance of 
EFFECTIVE FILTRATION 


NGINE LIFE 


LUBE AND FUEL OIL 


FILTER CASES 


Guarantee tHE ULTIMATE IN 
PIL CONDITIONING! 


Check west 


ENGINEERING FEATURES: 


Hand control for quick servicing 
No wrenches required 


” Exclusive dual purpose by-pass 
design insures full oil pressure 
for maximum engine protection 
and longer element life 


Functional “O” ring seal ~The —— 
greater the pressure, the greater 
the seal. Eliminates constant 
gasket replacement 


Elements are designed to give a 
maximum of filtration, accom 
plished by the use of perfected 
filtering media in relation to 
service requirements 


Sturdy clamp-type mounting for 
safe installation under all condi- 
tions 


Drain is located at the bottom of 
oi! sump 


Inlet at bottom for ease and 
safety of installation. Inlet check 
valve prevents drainback and 
undesirable turbulence 


Over-all dimensions meet 
truck or industrial installation 
requirements. 


FULL FLOW FILTRATION 


Oil conditioning and full fiow protection to all precision work- 
ing parts of the engine are incorporated in the same unit. Cases 
are designed so that new elements may be replaced in a 
matter of moments 

Request complete catalog listing all sizes and capacities of E ngine Life 


Filter Cases 


A complete line of filters and replacement elements 


ENGINE LIFE propucTS CORPORATION 


El MONTE, CALIFORNIA 


ENGINEERED FILTRATION SERVICE 
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ADVANCED... 


The Westinghouse electric governor features 
isochronous paralleling of two or more units 


Automatic isochronous load sharing by two or more 
engine-generator sets is now possible with the new 
Westinghouse electric governor, Combined set 
operation has the same precise performance as dur 
ing separate unit operation 

Governor has no electronic tubes, works on zero 
speed regulation. Up to five per cent adjustable speed 
regulation is available for conventional parallel 
operauions. 

Suitable for diesel and gasoline engine-driven 
generator sets from 40 kw through the largest sizes; 
50/60 cps or 400 cps, Designs available to meet full 
military environmental requirements, For complete 


details send coupon below. 1.21966 


WATCH WESTINGHOUSE 


WHERE THE FUTURE IS ALREADY IN PRODUCTION! 


Westinghouse Electric Corporation 
3 Gateway Center, P. O. Box 668 
Pittsburgh 30, Pa. 


Please send me a copy of Descriptive Bulletin No. 21-000 
NAME TITLE 
FiRm 
ADDRESS 


city 





new literature 


Aluminum Casting Alloy Simplified Welding Procedures 


properties and characteristics giving for every base metal are featured ir 
feetors to consider for choosing 1 140-page pocket data book avail 
among = thre cesting methods are ible free from Kutectic Welding 
available in Series No. 8, offering of \lloys Corp. It covers 120 welding 
Kaiser Aluminum & Chemical Sales rods, electrodes, and welding com 


Hounds, 


“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment.” 


cose 


“MORLIFE clutch 
going strong 
after 1695 hours, 


clutches last 950 
hours longer, 
without adjust- 
ment.” 


de, 


“MORLIFE clutch 


Yew MORLIFE* CLUTCHES 
and CLUTCH PLATES Give- @** 


MORE Clutch Life (400% MORE) Rendle pull "and 


MORE Torque Capacity (100% MORE) ““""™"™, 
MORE Heat Resistance (50°% MORE) WA 


These new ROCKFORD Clutches and Clutch Plates have been 3: 
developed by ROCKFORD Clutch Engineers to take full ad- SSS pute 


harder and lasts 
vantage of recently discovered facing material. Actual field sx to ton times 
tests on heavy duty equipment have resulted in adoption of po 
MORLIFE clutches by builders of tractors, earth movers, | 
graders, shovels, cranes, trucks, oil field equipment and 
ower units. For information how these new Rockford MOR- won't bey e 
IFE Clutches will improve the operation and increase on- nit thet isn't 
the-job hours of heavy duty machines, write Department E. Dvrebie MOR: 
4 clutch.” 


ROCKFORD Clutch Division BORG-WARNER 


1301 Eig hteenth Ave., Rockford, Illinois, U.S.A. 


Export Sales — Warner International 46 So. Wabash, Chicage 3, Ill 


GG00C069 


72 


In-Place Balancing 


of parts rotating at 225 to 3600 rp 
is illustrated in a 12-page bullet 
from Tinius Olsen Testing Machine 
Co. Features and operating principles 
of the Vibrodyne balancer are giv 
along with typical applications and 


several case histories 


Powder Metallurgy Products 


such as self-lubricating bearings 
finished machine parts, and perma 
nent metal filters. are contained in a 
)2-page engineering manual issued 
by the Amplex Div. of Chrysler 
Corp 


Humidity 


recording and control instrument in 
formation is described and_ illus 
trated in a 22-page bulletin by the 
Bristol Co. Info is furnished on in 
dicating, recording and automatical 
ly controlling wet and dry bulb in 


struments and psychrometers 


Report on LPG Fume Elimination 


Oxy-Catalyst, Inec., manufacturer 
of the Dieseler, a catalytic muffler 
for diesel engines, has issued a re 
port on its OCM catalytic exhaust 
purifier for LPG-powered engines. A 
Clark Utilitrue powered by an LPG 
converted Continental engine was 


used as the test vehicle. 


The findings show that the puri 
fier eliminated an average of 99.7’ 
of carbon monoxide, 88.857. of h 
drocarbons, and 83.9°7, of aldehydes 
at governed speed, and 100°7 at idle 
The equipment 1s also 1 ported to 
have effectively reduced the odors 
caused by the ethyl mercaptan ad 


ditive used in LPG. 


Presence of the noxious elements 
was shown in the exhaust stream be- 
fore it entered the purifier, to indi 
cate that LPG powered equipment 
should not be operated in confined 
areas without substantial elimina 
tion of these substances. The report 


is available for free distribution. 
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Drew literature The ABC’s of Modern Plastics iron Castings 


for tl wi want t ky ’ with molybdenum as an : 
0 lose NTite Aan ol ie Sallie 


i 
. ment are considered im 
thing more about this growing 


Liquid Petroleum Gas product, has been published und bulletins availabl 
storage standards have been pub that title by Bakelite Co Molybdenum Co 
lished by the National Fire Prote 
tion Asen. They include: Nickel Cadmium Batteries ae eee 
NFPA#59, “Standards for the in service throughout its marketing 
Storage and Handling of Liquified for engine starting and control and area have been compiled by Esso 
Petrolia GCaseen of Uldility Gas standby service are covered in two Standard Oil Co. The listing gives 
Plants”. (35 cents) : bulletins offered by Nickel Cadinium city and station location, grade of 
NFPA#58. “Standards for the Battery Corp. fuel offered, and hours of operation 
Storage and Handling of Liquified 
Petroleum Gases”. (35 cents): 
NFPA#52, “Liquified Petroleum 
Gas Piping and Appliance Installa 


tions in Buildings”, (50 cents) : American Bosch PSB 
NFPA#51, “Standards for the In ‘ 


fuel injection pump 
stallation and Operation of Gas Sys : . 
tems for Welding and Cutting”, (35 : : for diesel engines. 


cents). 


Revised Welding Catalog 

has been announced by Modern En 
gineering Co. Revised edition of 
£150 General Welding Catalog cov 
ers their complete line of oxy-acety 
lene welding and cutting torches. 
machine cutting torches. regulators 
pressure Pages, hose connections. 


couplings and safety equipment. 


Welding Rod 


of nickle-bras is decribed i» ~=6©6d Unmatched for service 


“Ampeco-Braz 31 3-in-1 Filler Rod” 
announced by \(mpco Metal. Ine. 


and performance... 


An Advance in Technique ; 
That’s the record of more than 100,000 American Bosch PSB 


f alternator regulation and control Asif é é , 
- es ae Come fuel injection pumps now in service — some for as long as five 


is described in an 8-page booklet by years. The PSB has many features—simple rugged construction, 


fewer parts, accurate fuel metering and distribution, positive 
governor control. Easily replaceable hydraulic head permits 
quick field servicing. All combine to assure top engine per 
formance and economy of operation, long trouble-free life and 
low maintenance expense. 


Electric Regulator Corp. It is ex 
plained that the info can simplify 
new designs and be easily installed 
in existing equipment. Bulletin is 


5.08. 


= oat | 


ste 4 ision’”’ NOW ... OWNERS OF INTERNATIONAL HARVESTER 

Contractor's Decision DIESELS can install the American Bosch PSB pump on 

is the title of a new color-sound their engines and enjoy its many advantages. Com- 

‘ ‘ plete installation kits are available. For details, con- 

l6-mm film made by Euclid Div tact your nearest American Bosch dealer or write 
GMC. The ten-minute movie covers American Bosch, Dept. 555., Springfield 7, Mass. 





the three major ooncerns of a cor 


tractor who operates scrapers —per 


formance, dependability, and com AMERICAN BOSCH 


ponent accessability for ease of main Division of 
tenance. Arrangements can be made American Bosch Arma Corporation 
to borrow a print of the film. Springfield 7, Mass., U. S. A. 
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Quality Precision Crankshafts 
lor Diesels — Since 1910... 








Consult ELLWOOD 
on all Your Forging 
Requirements 








ELLWOOD CITY FORGE COMPANY 


CRANKSHAFTS - COMMECTING RODS 
MACHINE FORGINGS 


ELLWOOD CITY,PENNA. 


VIKING PUMP¢ 
do 5-way job 
on Twin Dise Clutchs New Marine Gear 


Twin Dise Clutch Company, Racine 
Wisconsin, designed their new MG-1I1 
Marine gear for the new high speed, 
high horse power marine engines. They 
spent three years in research, designing, 
planning and testing. Viking Pumps were 
selected to perform five functions—!. 
Actuate the clutches, 2. Carry heat away 
from clutches, 3. Give smooth clutch 


engegements, 4. Reduce clutch plate 
wear, and 5 Force feed lubricate 
meshing gears 

Besides marine use, Vikings are pumping 
dependably in petroleum, chemical 
foods, and many other fields. If you 


have 4 pumping problem, call on Viking 


To start, write for bulletin 56S d. 


VIKING PUMP COMPANY 


Cedar Falls, lowa, US. A 


In Canada, it's “ROTO-KING” pumps 


See our catalog in Sweets 





WD new literature 


Gas Turbine-Electric Locomotive 
features are described in a new 
booklet. GEA-6499, available from 
General Electric. Four color illus 
trations and diagrams cover the 
locomotives history. operating prin 


ciple and advantages 


Hydraulic Torque Converters, 

heavy-duty single stage for trans 
nissions of 100 to LO00-hp, are de 
scribed in bulletin #468 by National 
Supply Co. Bulletin gives features 


ind specs of 17 sizes and « ipacities 


Set Screw Descriptions, 

listing every type ol standard set 
screw are available in a 28-page 
Catalog #21 by the Set Screw & 


Vig. Co. 


Heavy-Duty Truck Transmission 
operation, maintenance, parts inspec 
tion, and trouble shooting are the 


topics of a booklet available from 


Fuller Mfg. Co. 


Vinyl Acetate Monomer 

bulletin of 20-pages has been pub 
lished by Air Reduction Chemical Co 
Included is information on physical 
properties, grades, specs and han 
dling. Also details on polymerization 


ind chemical reactions. 


Overhead Material Handling 

is discussed in bulletin 22008-M 
of Cleveland Tramrail Div., Cleve 
land Crane and Engineering. Booklet 
covers components of overhead sys 
tems, track design and support, with 
formulae. Included is a large amount 


of illustrative material. 


Splicing Information 

or line of “Scotcheast” brand 
plicing kits (MM&M) is found 

a 4-color illustrated booklet. It de 
scribes in detail the “unipak” con 
tainer of “Scotchcast” electrical in 
sulating resin 24 for pouring field 


encapsulated splices. 
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Poacharach 


MORE POWER TO YOU DIESEL FUEL PUMP 


Calibrating Stand 


FOR TESTING 
Bosch * Caterpillar * CAV 
Cummins * Int. Harvester Pumps 
All other Multi-Plunger and Distributor Type Pumps 


© 3 Hp 0 Vole Motor 
Speed Range 150-4000 
K.P.M 
® Vari-Speed Belt Drive 
featuring step-less 
speed change 
ouble-End Drive 
may be driven 
from either left or right 
Bank of & Graduates 
swivel-mounted for 
quick, convenient emp 
tying by rotating lever 
A Push-Button Control! a 
. . tomatically deflects fuel 
Versatile, adaptable, into graduates for pre 
set number of revol 
portable — immediate starts, tions 
Fuel supplied from 
and completely air-cooled, in any climate. built-in reservoir bs 
motor-driven pump 
Iwo replaceable car 


A full line of Lister-Blackstone Diesels from 3% tridge filters 


to 600 horsepower for marine use, generating, paell Coupon fer 


irrigation — FREE BACHARACH INDUSTRIAL INSTRUMENT COMPANY 


refrigeration, road construction, 961 Pons hue Oittcbons ere 


Service Manvol 


Send me Product Bulletin 695 on the Fue! Pump Stand 


wherever a diesel can be used, you'll get more oo Send me FREE copy of your Service Manual Bul. 69 


power for less money with a LISTER ing diese! 


Keer ion \ 


‘ , : . ' inje A 
Tell us your needs, we'll send details immediately. eg NAMI 


AREAS OPEN FOR DISTRIBUTORSHIPS. er COMPANY 
LISTER-BLACKSTONE, INC. 


STREET 
eul 697 
42-32 21st Street + Long Island City 1, N. Y. * STillwell 6-2305 . 5 I 


city & TATE 


instantly dispersable in aqueous sys Safety Shut-Off Solenoid Valve 
new products tems. and may be added “as is” with 4 


out stirring or agitation, It will not 


manual-reset solenoid valve is 
available from the Automatic Switch 


Very Clean, Indeed oil out, plate out, settle or precipitat Co 


A new, waterless, liquid-cream in most applications 


Valves are designed to control the 
hand cleaner has been developed by Dow Corning has tested Antifoam flow of manufactured. natural and 
American Detergent Co. They state B in the lab and in the field, and it Fey ar eae ae 
that iodine, inks, dyes and carbon is ready to be shipped in commercial loa} They also handle variou 
are but a few of the foreign matters quantity grades of fuel oil and non-corrosive 
that are removed easily from the liquids and gases 


skin. 


are available from 
In addition, skin conditioners are Ate amened Chate Rint ‘S: pressure from 25 to 
added as well as an antiseptic. The 
manufacturer claims that it has th Atlas Copeo Eastern’s new 55-lb 
mildness of a fine face soap. chain block is capable of. lifting up 
Attention is directed toward the to JOO-lb at a speed of 36-1 per min 
“on-the-job” user, as a sturdy mount ute. The hoist is designed for maxi 
ing bracket is available. (Quantity mum lift and operates from a half 


purchases vary from the 12-0z can inch air line at a pressure of 85-psi 


to the 55-gal drum It draws 1.6-cu ft per hour of air per 
foot of Itt 

Silicone Defoamer Designated the MT-504, it is de 

A silicone defoamer has been pro signed to fill the needs of machine 

duced by Dow Corning. that they shops and to operate at contractors 

claim to be fast acting and stable. ork sites. At the latter, there are 

is called Antifoam B. many instances when air is available. 


The manufacturer states that it is but not electricity. 
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Organizational news 


A Newly Created Post Two Promotions 

has been awarded to Stan Fein at at the Buda Div. of Allis-Chalmers 

K. G. LeTourneau, Inc., that of ad Mfg. Co. involve the elevation of 

erlising supervisor. He recently =. | Baseheart to engine sales 
Appointed as a Consultant ended nine years of service at manager and F. M. Borwell to as- 
on engineering ind = deve loprn l American Air Filter Co., Ine. sistant engine sales manager Mr. 
problems by Aleo Products, Inc.. Baseheart was formerly in charge of 
fom Sawyer leaves the post of re ae engine sales and Mr. Borwell was a 


search manager which he has held spec ial district representative 


ince 1953. In addition to his Aleo 
; Recently Appointed 

pi (~ rec gs Rr apt , edad Kahnees to the divi 
SAA dl eek on Acer Adtdon p > sion president is Howard E. Blood, 
( Long Mfg. Division, Borg-Warner 
_— — . ( orp. In his new post, Mr. Blood will 
A coordinate activities of the industrial 
Moved Up ’ relations, purchasing, quality con 


H. A. Morris trol, research and product engineer- 
at International Harvester Co 


ing departments. 
Howard § Manwaring is now al . 


rector of engineering. In addition t Elevated to Sales Manager Joining the Staff 

his general administrative duties at Nickles Machine Corp. is H. A of the Oil Industry Information Com- 
hell be especially concerned with Morris. He'll be succeeded as Per mittee in Philadelphia will be Harry 
motor truck and construction equip mian Basin representative and sales S. Phillips. He was the Great Lakes 


ment cngineering activities engineer by Jack M. Ray. representative of the OLIC. 


il osiiuine CARBURETOR CLEANER 


Pe haar "a COLD IMMERSION 


CARBON DIGESTIVE SOLVENT 


Extra heavy duty engine parts, jet turbine, 





diesel engine and 4 barrel carburetor cleaner 





Lubrication Pumps 
To Keep the 
Wheels Turning 


Phot rtesy Kahlenberg Bros. Co., Two River 


‘Tutbill pumps are built for uninterrupted service. They're just : SELF- EMULSIFYING 
the equipment you can trust for such vital jobs as positive SCOURING SOLVENT 
lubrication on diesel engines and power units. The complete even eliminates 


line of ‘Tuthill positive displacement, internal-gear rotary the “elbow grease 


KIT U.S. PAT. 2,318,842 


pumps includes automatic reversing pumps and stripped 
models for built-in applications, We specialize in short runs 


of special pumps for engineered applications 








Write for data on Tuthill Lubrication Pumps. 





Term 


By) TUTHILL PUMP COMPANY CURRAN ¢ 


Dependable Rotary Pumps since 1927 a) Mig C 
939 East 95th Street, Chicago 19, Illinois CAR (7 / \awetw en’! 
5 
Canadian Affiliate: Ingersoll Machine 4 Too! 


Company, Ltd. Ingersoll, Ontario, Canada GUNK CHICAGO CO. « CHICAGO, 38 
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FREE 
FORM 
FOR 
Further 
FACTS 


If you would like further 


void after October 15, 1956 





me further information 


information on subjects 


he following products 


< 
3 
x 
8) 
“ 
o 
2 
a. 


on # 


advertised, new products 
described or new 


literature offered 
b 


or 


if you would like to have 


if Mailed in the 
United States 


us locate information on 
products or services not 


currently appearing in 


NC 


49, P. & & R.. Stemford, Conn 


diesel power 


you have only to indicate 


STAMFORD, CONNECTICUT 


NCOLN AVENUE 


your requests on these 


postage free post cards 


80 LI 


BUSINESS REPLY CARD 


DIESEL PUBLICATIONS 


our reader service department 


will do the rest 
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SNOILVDINWENd 138310 
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2N 
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i 


Asetee2eyy 
Sweis eFessay 
oN 
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| DONT WANT TO 
MISS A SINGLE ISSUE 


Please enter immediately my subscrip- 


tion to DIESEL POWER 


| year at $4.00 
2 years at $7.00 


| enclose $ | Bill me later 


PLEASE PRINT CLEARL Y) 


HAVE DIESEL POWER 
SENT TO YOUR HOME 






DIESEL 
POWER 


80 Lincoln Ave 
Stamford, Conn 


read it at your leisure but indicate 
your title and company a4 we need this 
information for our files even if copies 
are sent home 












* © © © of is this a pass-along copy 
. with pages clipped out... 
months late... . dog-eared? 


DON’T MISS OUT on new developments — new 
techniques — new ideas for getting greater effi- 
ciency, cutting your costs .. . in every issue of 
DIESEL POWER. 


GET YOUR OWN COPY EVERY MONTH—hove it 
sent. home where you can read it at your leisure 
. it costs so little—JUST 1V4¢ A DAY! 


@ @ @ MAIL THIS HANDY CARD 
TODAY —to start DIESEL 
POWER on its way to you. 


SEND NO MONEY NOW- 
we ll be glad to bill you later 

















PETTER DIESEL *\. | 
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In the rugged PETTER diesel family are aircooled and water 
cooled models all the way from 1'2 hp (the toughest baby 
yet) to 48 hp. And long, faithful service is an old Petter 
tamily tradition; witness the more than 400,000 Petters in use 
throughout the world 

The Petter motto is ‘‘ubique we get around). You'll find 
Petters driving well pumps in the Persian Gulf, irrigation 
systems in India, marine auxiliaries in Louisiana, standby 
generators in Connecticut. There isn’t a piece of powered 
equipment in its range for which a Petter can’t do a better, 
dieselized job cut running costs and fire risk 

For rugged power in junior sizes, check the Petter range 
today! Write for information—a few choice dealerships are 
still open 


PETTER DIESEL ENGINES 


> Division of BRUSH ABOE INC. 
60-07 39th Ave., Woodside, L.1., N.Y. 


Chic 


te Branch office: 3507 Stillman St., Jacksonville 7, Fla 


New Top Management 


organizational news 


shaft Co 


Appointments 


changes announced by Ohio Crank 
include 


elected president 


UNIVERSAL 
INJECTOR TEST STAND— 


For Testing all Unit Injectors in One Fixture. Makes Plunger 
and Bushing Tests on all General Motors Unit injectors 


KIENE HYDRAULIC TEST PUMP For king 


tional Test on Nozzles. Phot shows use wit \ vers 


Test Stand 


KIENE CONNECTOR NUTS — For 

Equipment to Test Stand o Test Pump All 
KIENE PORTABLE 
TEST EQUIPMENT 


Write for Bulietins KTP-50 and UTS-10 


KIENE DIESEL ACCESSORIES, Inc. 


10352 PACIFIC AVE, FRANKLIN PARK, ILLINOIS 


Two Executive Changes 
have occurred al Minne ipoli Moline 
Foster H. Pettay (x Wayne H. Mackarlane is now 


At the same time vies president administration His 


of GMC include: M. J. Hoke was appointed senior VP former post as director of engineer 


W. G. Cobb to asst-manager to 
the NY region of the public relations wi 
staff: he succeeds KR. ¢ Kopk lreasuret 
named public relations manager 
the Buffalo region. Victor H. Garsk 
will succeed Mr. Cobb as directo 
the GM Previews of Progress at D 
trout. 


F._H. Pettay 


Reorganizationa! Move 
placed Frank Nelson in the n 
created position Manager of Ind 
trial Supply Operations. He 
formerly manager of Garrett Supy 
division in LA and Phoenix, ar 
charge of C. W. Marwedel Ci 
Francisco subsidiary 

Robert Daniels took bis manag 
ial spot, Jack Hardy became 
and Bill Grandall sales-manager fo 


Marwedel. 


Diesel Power 


and general manager: Paul T. Koenig iz will be occupied b 


ippotnted 


Williar 


as secretary and wensol 


In Memorium 

Harold kk. He executive VP 
the Construction Indu Manuf 
turers Association (ARBA Mar 
turers Div) since 194, ¢ id 
iti ( hie re 

hl eelings \ 

ARBA president J 
who said his pas 
to all 


dustry 


P. T. Koenig 








FLORIDA 


OHIO 





MIAMI-—IN FLORIDA 
FLORIDA DIESEL SERVICE CO. 
American Bosch Fuel Injection Service 
LEECE NEVILLE—-DELCO WICO-FAIRBANKS MORSE 


1930 N. Miami Ave Phone 35015 








MASSACHUSETTS 








NEW ENGLAND SERVICE 


W. J. CONNELL CO. 
Diesel Fuel Injection and Governor Service 


Newton Industrial Center Airport Road 
BOSTON, 64 HARTFORD, CONN. 


DEcatur 2-3630 Tel. 5-3403 





Americas Largest CM fuel injector rebsuilder 





Interstate 


diesel service incorporated 
7120 CARNEGIE AVE. « CLEVELAND 3, OHIO 


Products sold exclusively through dealer and distributor organizations 
throughout the United States and Canada. Dealer inquiries welcome 











MISSOURI 








DIESEL FUEL INJECTION SERVICE CO. 
9331 8. Broadway 
St. Louis 23, Missouri 


DISTRIBUTORS OF FUEL INJECTION EQUIPMENT 


We service and stock parts for: 


American HKoseh OM, 71 Sertes 

Kendix Scintilia GM, 667-—278-—268 

Adeco Products Woodward Governors 

Demeo Pierce & Handy Governors 
Cooper. Beasemer Bacharach Nozzle Testers 
Fairbanks Morne 0.?P. Motorite Compression 

Execello Testers 

Caterpilier Norzies American Bosch Fuel Filters 
Cummins Nozzles 


Phone: Vernon 2-2121 


PENNSYLVANIA 








SULLIVAN BROS. 


Fuel Injection-—-Governors 
American Bosch Distributors 


1718 Fairmount Avenue 
445 North 63rd Street 


PHILADELPHIA PENNSYLVANIA 





TEXAS 











NORTH CAROLINA 








DIESEL INJECTION SALES & SERVICE 
fully equipped to service 
American Bosch, Bendix Seintilla, Caterpillar, Cummins 
and International fuel systems 
Pierce, Marquette & Woodward governors 


3015 HILLSBORO STREET RALEIGH, N. C. 





BEARD and STONE 


FUEL INJECTION ELECTRICAL CARBURETOR 
AND MAGNETO SERVICE 


Houston - Dallas ° Texas 











OKLAHOMA 


VIRGINIA 








MAGNETO IGNITION COMPANY, INC. 
TULSA, OKLAHOMA 
Authorized Service and Sales 
AMERICAN BOSCH SCINTILLA 
701 West Sth PH-2-8197 








DIESEL INJECTION SALES & SERVICE 
Fuel Injection-Governor Specialists 
SERVICE SALES: All Makes & Types 


814 Bth Street 
SALEM, VIRGINIA 


808 Union Street 
NORFOLK, VIRGINIA 
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REPLACEMENT AGSCO ENGINEERED DIESEL POWER 


P AR TS STATIONARY — PORTABLE — MOBILE & MARINE 


ra New ond Remanufactured 
ummins Engines ; 
100 to 2000 HP—60 to 1500 KW—New Parts For All Engines 


Write for catalog 

seine Png atin Write for Brochure 
cust pump ports Goskets Main Office Souatite, Coli 
njector ports | s C | wsalito , 
pacers nt A. G. Schoonmaker Co., Ine. sisnch—so crn Sv. y 
Sleeves Fuel Pumps Digby 9-4350 
Rings Fuel Lines 
Comshofts Cylinder Heads 
Connecting Rods Cam Follow Ports 
Push Rods Upper Rocker Parts 


pN’S p 
re 42> 














EXPERT WATER SERVICE 


FOR POSITIVE CONTROL —— 
f F rl _— when you 
SAVE Dollars by Preventive 





4274 So. Hoover St 
Los Angeles 37, Calif quiet them with 


ADoms 3-0293 ADams 3-2032 Maintenance - 
PREVENT OVERHEATING 


Specializing in Scale and Corrosion 


Control! of Cooling Waters in Diese! Operation FX HAU S T M UF f | F R S 


WRITE FOR INFORMATION an d 


Se 
VAl TREANOR CORPORATION SPARK ARRESTORS 











Woter purification consultants and engineers 
Inhibitors and Corrosion Control Materials 


Diesel Men Who 4012 Truman Road, Kansas City 27, Mo Uniflo Mufflers are engineered to the 
Drive Themselves! individual needs of your diesel in wet or 


60 yew aced one er mee trained Bless mo dry types... either vertical or horizontal 
h , our PI t Service can send you > 

oe sae tee Gat ce Supplied with offset, tangential or hori 
dreams abcut—fellows who drive themselves zontal inlets and outlets to suit any 
. » « These are men who have proved they —s Y 
have the inner drive by investing hundreds USE BELL arrangement of pipes 
of hours and hundreds of dollars of their ' * 
own money for Diesel training, and are now INJECTOR CUPS and TIPS ™s r 

eager to go to work at any Diesel job, any- STANDARD AND 21° FOR THE LEADING Consult us on any exhaust problem 
a ea et ee SS ee ae ye MARINE PRODUCTS & ENGINEERING CO 


ments, and we will endeovor to supply the Years of proven service 
Volume production on automatic machines 20 VESEY ST., NEW YORK 7, N.Y. » REctor 2.7863 


men to meet them 
meons SAVINGS 
We pass this on to the consumer 


UTILITIES ENGINEERIN is Ey ot punts Bounes 

ad BELL DIESEL RESEARCH IVE 

Pi i h d toct f H 

high speed diesel injection equipment ... the United way 

P. O. Box 842, Glendale 5, Calif. 
Telephone: Citrus 1-4721 



































For fast action, ‘phone us at EAstgate 7-7117 








CRANKSHAFTS 


Hoard Chrome Plated 
CAMSHAFTS REBUILT 


including railroads 
Connecting Rods Rebuilt 


Rotary Process Hard Chrome—Magne- 
fluxing—Electric Heat Treating. Serving 

Qui lee National, Diese! Equipped, Reliroods 
Bus ond Truck Companies 


CLEVELAND HONE & MFG CO. 8816 Harkness Rd, CLEVELAND 6, OHIO 














TED COMMUNITY CAMPAIGNS 





Youll Find te 
OIL PURIFIER FOR SALE 


Payoff Ideas for You in Next Month's A ig ey 


60 cy. motor, in good condition, new in 1946 


BREW, WOLTMAN & CO., INC 


Tool & Maintenance Number | 222% 
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ADVERTISERS INDEX 


AiResearch Industrial Div., Garrett Corp., The 
Air Maze Corp., The 

Allison Division, General Motors Corp 

Aluminum Co. of America 

American Air Filter Co 

American Bosch Div., American Bosch Arma Corp 


Bacharach Industrial Instrument Co., Inc 
Baldwin-Lima-Hamilton Corp 

Beard & Stone 

Belk Diese! Research 

Bendix Aviation Corp., International Div 
Bendix Aviation Corp., Scinti'la Div 
Borg-Warner Corp., Rockford Clutch Div 
Brad-Foote Gear Works, Inc 

Brew, Woltman & Co., Inc 

Briggs Filtration Co The 

Brodie System 

Brush Aboe Inc., Petter Engine Div. 
Buffalo Hydraulics Div., Houdaille Industries, Inc 
Bullard Co 

Burgess Manning Company 


Caldwell Co 

C.A.Y. Ltd 

Cedar Rapids Engineering Co 
Chicago Pneumatic Too! Co 
Cities Service Oil Co 

Clark Equipment Co 
Cleveland Hone & Mfg. Co 
Commercial Filters Corp 
Connell Co., W. J. 

Cook Company, Cc Lee 
Cummins Engine Co Inc 
Cune Engineering Corp 
Curran Corp 


Daros American Corporation 

De Laval Separator Co 

De Laval Steam Turbine Co 

Detroit Controls Corp 

Dexter Folder Co., Miehle-Dexter Supercharger Div. 
Diesel Energy Corp. 

Diesel Fuel Injection Service Co 

Diesel Injection Sales & Service 


Elliott Company 

Ellwood City Forge Co 

Engine Life Products Corp 
Enterprise Engine & Machinery Co 
Erie Forge & Steel Corp 


Fairbanks Morse & Co 

Farris-Pickering Governor Co 

Florida Diesel Service Co 

Fulton Sylphon Div., Robertshaw-Fu'ton Controls Co 


Garrett Corp., The AiResearch Industrial Div 
General Motors Corp., Allison Div 

Gillett & Eaton, Inc 

Greenlee Bros 


Harnischfeger Corp 

Hilliard Corporatien, The 

Houdaille Industries Inc., Buffalo-Hydraulics Div 
Houdaille Industries Inc., Manzel Div 


Ilinois Testing Laboratories, Inc 
Ingersoll Rand Co 

International Div., Bendix Aviation Corp 
International Harvester Co 

Interstate Diesel Service, Inc 


Johnson Bronze Co 


Kahlenberg Bros. Company 
Kato Engineering Co 
Kent-Moore Organization, Inc 
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Third 


Kiene Diesel Accessories, Inc. 

Kittell Muffler & Engineering, Inc. 
Klockner-Humboldt Deutz (A. G. Koln, Germany) 
Koppers Co., Inc i 


Ladish Co 
Leece-Neville Company 
Lister-Blackstone, Inc 


Magneto Ignition Co., Inc 
Manzel Div., Houdaille Industries, Inc 
Maschinenbau, Kiel, Aktiengeselischaft (MAK, Kiel, Germany) 
M.A.N. Maschinenfabrik Augsburg-Nurnberg 
(A. G. Augsburg, Germany) 
Marine Products & Engineering Co 
Maxim Silencer Co. z 
Miehle-Dexter Supercharger Div., Dexter Folder Co 
Morse Chain Company, Div. of Borg-Warner Corp 


Napier & Sons, Ltd 

National Forge & Ordnance Co 
National Supply Co 

Wm. W. Nugent & Co. 


Oakite Products, Inc 
Ohio Crankshaft Co 


Park Drop Forge Co., The 
Petter Engine Div., Brush Aboe, Inc 
Pure Oil Co., The 


Purolator Products, Inc 


Robertshaw-Fulton Controls Co., Fulton Sylphon Div 
Rockford Clutch Div., Borg-Warner Corp. 


Shanahan's Parts Company 
Schoonmaker, A. G., Inc 

Schwitzer Corporation 

Scintilla Div., Bendix Aviation Corp 
Sealed Power Corp 

Shell Oil Co. 

Sinclair Refining Co. 

Snap-On Tools Corp 

Standard Oil Co., Inc. (California) 
Standard Oil Co., Inc. (Indiana) 
Start-Pilot Corp 

P. A. Sturtevant Co., The 

Sullivan Bros. 


Texas Company, The 
Tobin-Arp Manufacturing Co 
Treanor Corp. 

Tuthill Pump Co 

Twin Dise Clutch Co. 


United Specialties Co 
Utilities Engineering Institute 


Van Norman Company 
Vapor Blast Mfg. Co 
Viking Pump Co. 


Wabash Agency, The 

Waukesha Motor Co 

Weatherhead Company, The 

Westinghouse Electric Corp 

White Diesel Engine Div., (White Motor Co., The} 
Wilkening Manufacturing Co 

Worthington Corporation 

Wyman-Gordon Company 


Young Radiator Company 


Zollner Machine Works 
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TORCON BULLET! 


statement 

Torcon installations 
cut operating costs, 
prolong equip- 


ent life 


EQUIPMENT 


For your power need, 
whatever it is, 


there’s a “right’’ 


TORCON Model 


With ho OV range 


diameters trom 11 to 26 inche lorcot 





for your need i standard unit 
equipment or tor field installation 


Your re il benefits begin iter ‘Torcon 1 installed 
@ more work and less wear: Torcon blade design balances engine 
efficiency and horsepower through the working range smooth 


shockless power that reduces wear, prolongs life 


integral unit includes oil pump, sump, pressure regulator, much better 


efficiency with minimum maintenance 


Are you constantly on the look-out for 
efficient power at | cost? ‘Talk to Clark—o1 
power transmission, from flywheel to point of torq 
You'll find, as do many leading equipment manut 


it’s ° good business to do busine with Clark 


CLARK EQUIPMENT COMPANY, Transmission Division 


Falahee Road . Jackson 11, Michigan 
Other Products of the Clark Automotive Division TRANS 
HOUSINGS « TRACTOR UNITS «© TORCON TORQUE CONVERTER’ 
CASTINGS + GEARS and FORGINGS «+ FRONT and REAR AXLE 
and OF F-HIGHWAY EQUIPMENT. 





(1. to r.) Carl Olbertz, Milford plant superintendent, 
Rollie'’ C. Bleimehl, Standard Oil industrial lubrication 
specialist and Frank Morgan, Milford chief engineer 


inspect crankcase. Rollie Bleimehl is qualified to give 


technical service on jobs like this. He's been doing this 
sort of work for 10 years. Rollie has a mechanical engi 
neering degree from lowa State College and has com 


pleted the Standard Oil Sales Engineering School 


23,000 hours on original rings and bearings—no overhaul 


“As is’ photo of piston skirt and interior of crankcase 
No wiping or cleaning was done before photographing 
or at any time during 23,232 hours engine has been in 
service. STANODIESEL Oil M is the lubricant 


Quick facts about 
STANODIESEL Oil M 


@ Keeps crankcase, pistons, cylinder walls clean. 


e Combats deposit and wear problems imposed by use 
of economy fuels. 


@ Maintains film on difficult to lubricate areas and parts. 


@ Eliminates spark plug fouling in spark ignited engines 
and reduces combustion chamber ash deposits in 
engines burning natural gas, LPG and liquid fuels. 

e Eliminates fuel injector and pump sticking caused by 


deposits on injector barrel and plunger where fuel 
and lube oil commingle. 


; 


ne) ry Bike 
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STA NODIESEL O 


When a new 720 H.P. Superior engine was put i 
ervice at Milford, Iowa in 1949, the plant management 


knew what oil they were going to use—STANODIESEI 


Oil M. Their choice was based on previous experience 


with Standard diesel oils in other engine 


After 23,232 hours of operation, the engine at Milford 
is still operating with the original bearings and ring 

It has not been overhauled. The crankcase, as shown 
in the photo, is clean. Pistons are clean and bright 
with no sign of wear. Twice yearly, oil samples have 
been taken for laboratory analysis. Each time the 
analysis has shown the oil to be in perfect condition 
Good maintenance and STanopreset Oil M have con 


tributed to thi performance 


Got a hard job for an oil? STANODIESEL Oil M can do it 


STANODIESEL Oil M has superior stability. Its additive 
formula help to (1) prevent oil viscosity build up 
(2) keep crankcase, pistons, cylinder walls and other 
part clean (3) control foam (4) maintain film on 


difficult to lubricate areas and part 


There’s a Standard Oil industrial lubrication spe 
cialist near you in any of the 15 Midwest or Rock: 
Mountain States. Call him for more information about 
STANODIESEL Oil M. Or write Standard Oil Company 
910 South Michigan Avenue, Chicago 80, Illinoi 


hy 
s 
f 


a 


STANDARD OIL COMPANY STANDARD 


(Indiana) 


| 





